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CHAPTER I 
INTRODUCTION 
Rationale.—The nation is faced today with a problem of educating 
unprecedented numbers of severly disadvantaged young people. According 
to recent statistics, over fourteen and one-half million youngsters under 
seventeen in this country are affected by environmental factors which 
1 
limit their aspirations and achievements. Consequently, many of them 
enter and progress through school psychologically, socially, and intel¬ 
lectually unready to meet school expectations; and as a result, many of 
them experience continuous failure and drop out at the earliest oppor¬ 
tunity. 
The problem of educating these young people is crucial in large 
cities where the proportion of children living in such areas is presently 
estimated to be one out of three. It is predicted by 1970 the proportion 
2 
may rise to one out of two children. Since urban children comprise 
more them seventy percent of the children in the nation, the scope and 
3 
seriousness of the problem is evident. 
Because of the rising interest in the education of the disadvantaged, 
•'■George Jones, "Compensatory Education for the Disadvantaged, " The 
National Education Association Journal, VI (April, 1967), 21. 
2 
Human Values of Urban Life, Proceedings of the Academy of Politi¬ 
cal Science (May, i960), pp. 33“3^. 
3 
The Great Cities School Improvement Studies (Ford Foundation Pro- 
jects, i960) . (Mimeographed.) p. l3. 
1 
2 
educators are striving to better understand then, the conditions under 
which they live and how to reach them. 
Few of the educational elite understand that children of poverty 
are actually different because of poverty.^ The children do not possess 
the same desire or enthusiasm for school and education as wealthier 
p 
children because they do not have the save values. Thus, too many of 
them come to fulfill the negative expectations which the more affluent 
group has of them. They are relegated to a place where nothing is ex¬ 
pected of them. People treat them as if they are nothing, have nothing 
including brains and will amount to nothing. Hence, they end up with 
nothing, never having had a chance. Why? 
An individual self-concept is a syndrome of attitudes and feelings 
that accompany his awareness of himself as a person together with what 
he believes himself to be.^ This self-concept is learned. It influences 
the way he sees himself as well as how he perceives his social self— 
A 
the perceptions he believes others have of him. The effect of others 
on the self-concept is mentioned by Jerslid when he writes that if remarks 
to a child are mainly derogatory, "then the growing child's attitude to¬ 
ward himself will be mainly derogatory." The child toward whom the pre¬ 
dominant attitude has been one of hostility, disapproved., and satisfac¬ 
tion will tend to view the world in similar terms. He will have diffi- 
p—-. ■ - 
Jones, op. cit., p. 24. 
2 
Frank Reissman, The Culturally Deprived (New York: Harper & Row, 
Publishers, Incorporated, 19^2), p. 10. 
3 
Lester Crow, Walter Murray and Hugh Smythe, Educating the Cul¬ 
turally Disadvantaged Child (New York: David McKay Company, Incorporated, 
1966)^ p. 21. 
Ibid., p. 25. 
3 
culty in seeing and learning anything "better, and although he may not 
expre®a«elf-depreciatory attitude he has a depreciatory attitude to¬ 
ward others and himself. 
With many factors working against them, some disadvantaged students 
manage to achieve far above others in science. It is the writer's notion 
that varying levels of achievement are affected by varying hierarchies 
of attitudes and values. These attitudes and values are determined by 
poverty status. 
Research has shown that the disadvantaged have a great respect for 
science because it represents a non-symbolic approach to life that had 
2 
its beginning in the early childhood experiences. The kind of work his 
parents have done all of their lives and the type of work he expects to 
do in the future seems much nearer to science than it does to any of 
the other academic disciplines. The average disadvantaged individual 
is interested in education in terms of how useful and practical it can 
be for him.^ 
Since the disadvantaged student has a great respect for science, 
it is possible that science can serve an a motivating factor for him in 
other disciplines. Nevertheless, recognizing that they have a respect 
for science is not enough; this is only one of the qualities which is 
necessary for success in school. 
What is needed now is some fresh approach to the discovery and cul¬ 
tivation of those positive values and attitudes which undoubtedly exist 
Ï 
Ibid., p. 23. 
2 
Reissman, op. cit.. p. 13. 
Oscar Handlin, The Newcomers (Cambridge; Harvard University Press, 
1959), P. 11. 
4 
among millions of disadvantaged children.^ The task ahead lies in iden¬ 
tifying these values, habits, attitudes and skills which will determine 
how students will take advantage of the educational, social, and economic 
privileges available to them as citizens. 
Evolution of the problem.—The idea for this problem evolved from 
unanswered questions in the researcher's mind arising from continuous 
frustration while working with the disadvantaged student. The type of 
student that the researcher faces each day in the classroom is revealed 
to a large degree by the very nature of the Price High community which 
is made up of low rent apartments, federal projects, and very few homes. 
Consequently, there is no indication that at Price High School there will 
ever be any other type of student in the majority but the disadvantaged. 
For the most part those families that could possibly improve the community, 
as soon as they are financially able, move out of the community providing 
space for another deprived family. It is evident that the transitiveness 
of the families in the community produce a constant never improving turn¬ 
over in the pupil population on the school. 
As it is throughout the nation, to a large extent, the disadvantaged 
students are found in the most overcrowded schools; therefore, they can¬ 
not receive much of the individual attention which is solely needed. In 
reality, there is little hope for conditions to improve in the near 
future. In fact, the enrollment at Price High School is expected to 
increase. 
After Price High became a Title I school and many programs were 
initiated whereby special classes were set up where individual attention 
— —— 
S. M. Miller and Frank Reissman, "The Working Class Subculture: A 
New View," Social Problems. VII (Summer, 196l), 86. 
5 
could, "be given to the students and their specific learning problems, it 
was obvious that the students in science courses who were the "high 
achievers" were for the most part always the ones who volunteered for 
these various programs. Conversely, those "low achievers" who needed 
these programs most seldom, if ever, volunteered. This left the re¬ 
searcher questioning the attitudes and values of these disadvantaged 
students and wondering about the relationship of achievement to their 
self-concept. 
Contribution to educational knowledge.--One of the most pressing 
problems facing the school today is the disadvantaged child, yet he must 
be educated. Education is essential to democracy because fundamentally 
it combats narrow thinking and produces responsible citizens. Numerous 
researchers have discovered that education is desired by the disadvan¬ 
taged more than is generally recognized. Different segments probably 
want education for different reasons. Some desire it for preparation to 
enter the world of work, others so that they will not be so easily de¬ 
ceived in a technological world, and others because of their respect for 
science.1 The difficulty in the school arises because the school streses 
education for its own sake and as a means for the development of self- 
expression-values that the disadvantaged student generally does not 
recognize. 
Many educators feel that enough attention has not been paid to the 
area of personal values and attitudes and how these relate to motivation 
and achievement. The writer hopes that the findings of this study will 
indicate the following contributions to educational knowledge: 
1. That the identification of specific personal values and 
attitudes as related to levels of achievement will provide 
- __ _____ 
Reissman, op. cit., p. 129. 
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information relevant to developing teaching methods in 
science programs. 
2. That the identification of these self-concepts will pos¬ 
sibly lead to an understanding of them and their impli¬ 
cation which will be an asset in improving interpersonal 
relationships in science classes between teacher and pupil. 
3. That this research on disadvantaged science students will 
stimulate further research to develop a science curriculum 
which will challenge and motivate them to higher levels of 
achievement. 
Remaining unsolved problems.--Before the kind of educational oppor¬ 
tunities that the child need can be planned, the educators must identify 
this child and the nature of the disadvantaged. According to the litera¬ 
ture an adequate description has not been provided as to what the dis¬ 
advantaged child is or to determine whether or not the disadvantaged 
child is what he really appears to be without describing the way he 
appears in a traditional school environment based on the middle class 
ethnic. 
A larger more complex problem will be to determine the causation 
of certain values and attitudes which influence the self-concept affect¬ 
ing learning and achievement and determining ways to remedy certain 
unwanted values and attitudes. 
Statement of the problem.--This was an investigation to determine 
what effects self-concepts had on varying levels of science achieve¬ 
ment among disadvantaged high school students. This investigation in¬ 
cluded an analysis of relationships between certain aspects of the self- 
concept and how each of these related to high or low achievement accord¬ 
ing to grade level, sex and IQ. Grade level, sex and IQ were chosen as 
variables because the writer felt that these variables allowed for a 
more detailed description of existing relationships. 
7 
Purposes of the study.—The general purpose of this study was to 
attempt to apply certain techniques for identification of relationships 
that exist between self-concept and varying levels of science achieve¬ 
ment among disadvantaged high school students. Achievement will be 
measured by the High School Science Test of the Metropolitan Achivement 
Test. Self-concept will be measured by the Tennessee Self-Concept Scale. 
More precisely, nine Hypotheses was tested: 
1. There is a significant relationship between identity and 
low or high achievement accoruiag to grade level. 
2. There is a significant relationship between identity and 
low and high achievement according to sex. 
3. There is a significant relationship between identity and 
low and high achievement according to IQ. 
4. There is a significant relationship between self- 
satisfaction and ow or high achievement according to grade 
level. 
5. There is a significant relationship between self-satisfaction 
and low and high achievement according to sex. 
6. There is a significant relationship between self-satisfaction 
and low and high achievement according to IQ. 
7. There is a significant relationship between behavior and low 
and high achievement according to grade level. 
8. There is a significant relationship between behavior and low 
and high achievement according to sex. 
9. There is a significant relationship between behavior and low 
and high achievement according to IQ. 
Limitations of the study.—This study is limited to the following 
ways: 
1. It only involved high school students in one Negro high school. 
2. Achievement will be measured only in the area of science. 
Operational definitions.—Significant terms used in this study are: 
8 
1. Disadvantaged student - one who lacks readiness, motivation and 
a learning oriented value system. This student attends a 
"disadvantaged" school as determined by the Federal Government 
guidelines set up by Title I. 
2. Achievement - proficiency of performance in a given skill or 
body of knowledge. Achievement will be measured by the Metro¬ 
politan High. School Science Test. 
3. High achiever - a student whose scores fall at or above the 
sixtieth percentile on the Metropolitan High School Science Tests. 
4. Low Achiever - a student whose scores fall at or below the 
twenty fifth percentile on the Metropolitan High School Science 
Tests. 
5. Self-concept - those parts of a phenomenal field which the in¬ 
dividual has differentiated as relatively stable and definite 
parts or characteristics of himself.3 Self-concept will be 
measured by the Tennessee Self-Concent Scale in three categories: 
a. Identity - what I am 
b. Self-satisfaction - how I feel about myself. 
c. Behavior - what I do 
Locale of the study.—This study was conducted in a large dis¬ 
advantaged metropolitan Negro high school. The pupil population-was 600. 
Method of study.—The Descriptive Survey Method of research was 
used to gather data. Statistical techniques were used to analyze the 
data. 
Research Procedure.—The following procedural steps were followed 
while conducting this study: 
1. Related literature, pertinent to the study was reviewed, 
summarized and organized for presentation. 
2. A review of value scales and achievement test to select those 
that seem most suitable for this study was made. 
- 
George Jones, "Compensatory Education for the Disadvantaged, " 
NEA Journal (April, 1967), 21. 
2 





3. Administration of instruments to subjects. 
4. Analyzed and computed data using: 
a. Measures of central tendency 
b. Measures of variability 
c. Pearson's r 
d. Chi square 
5. Findings, conclusions, implications, and recommendations were 
incorporated into the final thesis. 
Description of Instruments.—Two instruments were used in this 
study: 
1. The Tennessee Self-Concept Scale consists of 100 self descrip¬ 
tive statements which the subject uses to portray his own picture of 
himself. The scale is self administering for groups and can be used 
with subjects age 12 or higher and having at least a sixth grade reading 
level. It is also applicable to the whole range of psychological adjust¬ 
ment from healthy, well adjusted people to psychotic patients. 
The following scores of the counseling form ...was utilized: Posi¬ 
tive scores, variability scores and distribution scores. This form 
includes two frames of reference - internal and external. The internal 
frame of reference consists of three categories - identity, self satis¬ 
faction, and behavior. The external frame of reference includes five 
categories - physical self, moral-ethical self, personal self, family 
self, and social self. 
Content validity - The purpose here has been to insure that the 
classification system used for the row scores and column scores is de¬ 
pendable. An item was retained in the scale only if there was unanimous 
agreement by the judges that it was classified correctly. Thus it is 
assumed that the categories used in the scale are logically meaningful 
10 
and publicly communicable .■*■ 
2. The Metropolitan High School Science Tests yield two comparable 
methods of achievement. 
Test I, Scientific Concepts and Understandings is in two parts. The 
first tests the students science vocabulary—understanding of scientific 
terms, their definition, and their place in the various fields of science. 
The second measures comprehension of printed materials of a scientific 
nature. 
Test I!. Science Information, measures student mastery of factual 
information and ability to apply the generalizations and understandings 
commonly concerned in the science programs for grades nine through twelve. 
Content validity - the Metropolitan Tests attempt to measure those 
outcomes of instruction which, according to authoritative judgment and 
consensus of current practice, are the important goals of secondary 
instruction. To ascertain what these goals or outcomes are, subject by 
subject and grade by grade, the authors reviewed expert pronouncements 
concerning the goals of secondary education, current research on the 
nature of essential skills, representative courses of study, and several 
p 
widely vised textbooks in the various branches. 
Description of subjects.—This study involved 200 disadvantaged 
high school students' from grades nine through twelve who were enrolled 
in summer school taking science courses or had Just completed a course 
in science during the spring semester of 1967. 
Ï 
William Pitts, Manual of Directions for Tennessee Self-Concept Scale 
(New York: Harcourt, Brace, World," Inc., 1964). p. 2. 
2 
Walter N, Durost, General Editor, Manual of Directions for Metro¬ 
politan High School Science Tests (New York: Harcourt, Brace, World, 
Inc., 1964). p. 4. 
11 
Survey of Related Literature.—"The first concern in a democratic 
society is for the human organism."’1' Consequently, this explains why 
the "educationally disadvantaged" children are now recognized as a 
matter for national concern. This term implies two important directions 
for tiie science educator: the background situation and the nature of the 
2 
school science program. 
Since the school population of this group is steadily on the increase, 
it becomes necessary to explore all possibilities for providing the kind 
of education that can best serve this group of learners. In this paper, 
the writer is giving attention to: firstly, the sociological and psy¬ 
chological factors of influence on children sis they live and develop in 
their limited environments and secondly, the responsibility of the school 
to produce teaching techniques and curricula in science that can provide 
learning experiences that win effectively meet their learning needs. 
Sociological and Psychologicsil Factors That 
Influence Achievement in the Disadvantaged 
"According to their cultural and economic status, our citizenry can 
be classified roughly sis privileged, average (often referred to sis middle 
clsiss), and disadvantaged." The importance of socisil class as a factor 
that Influence the learning of children from disadvantaged areas is now 
•a 
being recognized.J Educators have become aware of the fact that planning 
1 ; ' 
Edward K. Weaver, "A Philosophy for a Sound Education Program," 
Education. (EXXX:(Sep$«abOr, .i960) 25. 
2 
Morsley G. Giddings, "Science for the Disadvantaged" Teacher's 
College Record, XXX (March, 1966), 436. 
3 
Lester D. Crow, Walter Murray and Hugh Smythe, Educating the Cul¬ 
turally Disadvantaged Child (Hew York: David McKay Company, Inc., 1966). 
P. 5^. 
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for the disadvantaged and their needs has been lagging.*1 The disadvan¬ 
taged constitute the individuals with whom this research is concerned. 
Recent statistics show that over fourteen and one-half million youngsters 
in this country are affected by environmental factors which affect their 
p 
achievements and aspirations. Many terms are used to describe these 
children: "educationally deprived, economically deprived, socially 
alienated, culturally disadvantaged, and so on. By whatever description 
these are the children of poverty, the victims of social misfortune.3 
The disadvantaged live in what might be considered to be poor, run¬ 
down, or negative areas with many low-rent dwellings. Here they learn 
to live with minimum food, clothing, furniture, heat, and the like. Here 
they develop their own value systems, which are displayed in their be¬ 
havior and important to their self-concept.11' These areas include those 
in which the residents are living under economic and social conditions 
that are significantly below national standards. Among the factors that 
characterize these individuals are: (l) low annual income, (2) high 
rate of unemployment, (3) underutilization of human resources, (4) poor 
housing, (5) poor sanitary conditions, (6) large families with inadequate 
living space, (7) excessive reliance on welfare, (8) inadequate education, 
and (9) attitudes of hopelessness. 
On the basis of studies and interviews conducted by the Baltimore 
David R. Hunter, The Slums: Challenge and Response (New York: 
Macmillan, 1964), P. 18. 
2 
Jones, op. cit., , 21. 
3 
Crow, Murray, and Smythe, op. cit., p. 2. 
4 
Oscar Lewis, "The Culture of Poverty," Scientific American LXII 
(October, 1966), 24. 
13 
Human Renewal Planners with dwellers of disadvantaged areas, it was found 
that although there are some exceptions certain unhealthy characteristic 
show up with frequency. There are many individuals who: 
1. Have deep-rooted educational and cultural handicaps re¬ 
sulting from years of deprivation; a mental block to 
self-improvement. 
2. Have personalities extruded by the pressures of poverty 
and despair into a sense of values far different and 
sometime beyond the comprehension of middle-class 
observers. 
3. Are seriously lacking in motivation to improve their 
lot; an attitude engendered by years of futility, a 
feeling that no one cares what happens to them. In the 
case of Negroes especially, the feeling of defeatism is 
rampart because of the scars of prejudice.! The many 
factors which affect the life of the disadvantaged must 
be kept in mind when dealing with him in any way. 
The atmosphere of a locality can either spark an individual to move 
forward toward a better life or kill the flame of incentive for achieve¬ 
ment from the start. The individual in a disadvantaged area is saddled 
with a burden that discourages his ardor and his drive to achieve. The 
depressed area residents (especially the non-whites) are pictured as 
superstitious, lazy, dirty, ignorant, musical, violent, unambitious, and 
over-sexed. These stereotypes remain influencing individuals who move 
out of these areas. 
By high school age the adolescent is more likely to be a drop out, 
headed for continuous unemployment and distrustful of the "outside" middle 
class world.^ At this stage he already accepts himself as a failure. 
1Ibid.. p. 27. 
2 
Human Renewal Program Steering Committee for a Plan for Action,~To 
Open that Door: Summary of a Plan for Actions on the Problems of Bal¬ 
timore's Disadvantaged People (Baltimore, 1964), p. 9. 
3 
Ibid., p. 9. 
14 
His effectiveness as the recipient in the educational process has already- 
been impaired. 
The start that an individual gets in life eminates from his home and 
immediate environment. It is here that the attitudes he acquires are 
planted and watered.^ Psychologically, learning is the process of adopt¬ 
ing to the changing self as veH as to the changing environment. As an 
individual lives in his environment of people and things, he builds his 
attitudes. His daily experiences furnish the affective aspects of his 
mental life. Attitudes become habit patterns. If he has too many nega¬ 
tive experiences, he builds negative attitudes toward himself as well 
as other people and things.2 The concern of the educator is to help each 
child develop the kind of attitude that will enable him to increase his 
self-respect and to experience behavior reactions that can be gained 
from adequate stimuli. 
The meager background that the disadvantaged environment provides 
helps to account for the low aspirations of many individuals who grow 
up in these areas. Such a stigma is stifling to personality growth.3 
It has burdened them with a "self-hate complex and a sense of impotence 
k 
and inferiority which tend to destroy upward aspirations. Consciously 
and unconsciously this stigma affects these individuals constantly. 
Another social aspect bearing on the development of disadvantaged 
individual is a home empty of up lifting elements and locational sta- 
"LJones, op. cit., 24. 
2Ibid., 38. 
3 
Crow, Murray, and Smythe, op. cit., p. 34 
4 
Ibid., p. 35. 
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bility.1 Generally, the child in the slums lives, as Hunter says, "with 
parent or parents or adults with little education. His parents do not 
read much beyond the lowest level tabloid if that. They do not converse 
in any meaningful sense of the word. They do not know much about the 
world, or even the city and its problems and opportunities. Their hori¬ 
zons are limited. They probably realize that education is important in 
getting ahead, but they do not see it as a real possibility for themselves 
or their kind. They do not provide a stimulus or encouragement for the 
child to benefit from his schooling. They probably expect the child to 
drop out of school before finishing high school and certainly not to go 
2 
beyond high school." 
Several, sociological aspects of depressed areas that have a signi¬ 
ficant impact on the education of the child who lives there have been 
discussed. From birth onward, the disadvantaged have been bombarded 
during uhe socializing process with character destroying stereotypes, 
they have labeled him as worthless, dumb, ignorant, and inferior. Until 
different experiences comparable to those of children in other more 
favorable areas are provided, little can be expected from growing 
children in substandard environments. Somehow he must be led to want 
to improve himself before any real accomplishments can be made.3 
He needs aid in the development of his self-concept, higher aspirations, 
self-esteem, self-attitudes as he advances in his particular setting. 
Although a few individuals may be motivated to make the most of elements 
1''Education and The Disadvantaged American" Educational Policies 
Commission (Washington, D. C., 1962), p. 7. 
2 
Hunter, op. cit., p. 191 
3 
Ibid., p. 26. 
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in his environment and reach a higher level of achievement, it is more 
likely that children brought up in this environment will develop negative 
attitudes. ■*■ 
The problems are more complex for the Negro child, he realizes 
early that the society favors white people. 
Consequently, the schools have special problems when they attempt 
to meet the children's varying needs in disadvantaged areas. 
Racial as well as other attitudes are acquired in the home and 
p 
community by the individuals through their experiences. The child 
takes on any attitudes that are expressed by those around him. His 
self attitudes are the result of his environment and it is the duty of 
the educator to help him acquire those self-attitudes that will make 
him dissatisfied with a low level of achievement.3 
Piaget found that the learning process also is affected by prior 
experiences and assist in determining achievement. **■ 
For motivation of this learning process of any individual there 
is a basic factor that must be considered. Since learning is self- 
initiated, results will be disappointing unless the learner is stimu¬ 
lated to want to learn from earlier experiences. 
The disadvantaged individual displays certain experience défici¬ 
ences in science concept formation that serve to hinder the learning 
^Xewis, op. cit.. , 20. 
2 
William C. Kvaraceus, et. al.. Negro Self-Concept (New York: 
McGraw-Hill, 1965), P. 15 
3 
Carlton, Lessie, and Robert H, Moore, "Culturally Disadvantaged 
Children Can be Helped," NBA Journal (September, 1966), 13“1^. 
4 
Ernest Hilgard and Gordon Bower, Theories of Learning. 3rd ed. 
(New York: Meredith Publishing Company, 196b), p. 59. 
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process* Inadequacies that have been reported include: 
1. Lack of opportunity to observe natural phenomena 
2. Lack of reading material in science 
3. Lack of understanding of need for sanitation 
4. Lack of opportunity to perform experiments 
5. Lack of guidance in viewing television 
6. Lack of the ability of parents to answer questions of the 
children. 
In the case of the disadvantaged child his experiences must be 
enriched as well as used to stir his interest for achievement in a 
learning situation. David P. Ausubel in an article in The School Re¬ 
view discusses two types of motivation: intrinsic motivation which he 
describes as the development of a cognitive drive as an end in itself 
and extrinsic motivation as the development of cognitive drive as a means 
to an end. Ausubel feels that the most promising type of motivation 
tactic for the disadvantaged child is intrinsic motivation because it will 
be the more long-lived and not lost its potency in later life. He does 
not say that extrinsic motivations are not important. He believes that 
in addition to encouraging intrinsic motivation for learning it may also 
be necessary to foster ego enhancement and career-advancement motivations 
p 
for academic achievement. 
Sociological and psychological factors determine the extent to which 
individuals benefit in the learning process. Since ours is an age of 
science and the disadvantaged already have a respect for science. It is 
- ■ 
Crow, Murray, and Smythe, op. cit., p. 130. 
2 
David P. Ausubel, "A Teaching Strategy for Culturally Deprived 
Pupils: Cognitive and Motivational Considerations," The School 
Review XLII (January, 1965), 46. 
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possible that science education can motivate them in other academic areas 
as well as in science. 
Teaching Techniques and Curricula as Factors Which 
Influence Achievement Among the Disadvantaged 
"That Science Education has played a significant role in the develop- 
ment of our culture is an obvious fact; that it will play an increasingly 
important role in our future development is, in the light of the present 
progress, taken for granted. 
Certain educators feel that the disadvantaged child does value 
science education "because of his great respect for the physical sciences. 
This respect is probably generated by a physical non-symbolic approach 
to life that began early in childhood experiences; by a belief that 
science is more closely related to everyday activities than other acti¬ 
vities than other academic areas; by a belief that science helps to 
understand the complex world and leads to a degree of control over it; 
and by the childs ability to picture a career in science more readily 
p 
than one in other areas.c Because the disadvantaged possess this respect 
for science, it holds certain implications for the way it should be 
taught and the way the curricula should be built.3 
In considering the way that science should be taught to the indi¬ 
vidual it is necessary for the teachers themselves to understand the 
problems of the children of poverty and how their peculiar sociological 
and psychological backgrounds will affect the learning process.14" Under- 
’LJ. Darrell Baranard, "The Role of Science in Our Culture," Rethink- 
thinking Science Education. Fifty-ninth Yearbook, (New York: McGraw-Hill, 
1951), P. 1. 
2 
Giddings, op. cit., . 438. 
3Ibid., 436. 
2i  
Jones, op. cit., 22. 
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girding any attempt to teach the disadvantaged certain factors must he 
present. Firstly, there must be a conviction that disadvantaged youth 
can learn and want to learn. Secondly, pupil self-image must be streng¬ 
thened. Thirdly, there must be a willingness to learn, to understand, and 
to engage the disadvantaged pupil in terms of what is rather than what 
he should be. The fact is that certain pupils do not respond to the 
typical kinds of instructional stimulation provided by the teacher.^ 
Many types of materials and techniques have been suggested for 
teaching science to students whose I. Q. is 95 or under. Text materials 
should be approximately on the reading level of persons three grades 
behind. Subsequently, the teacher must be free to use a large, variety 
of methods to the end that every child will be involved in the process 
of receiving a quality education.2 
Since 1956, more funds have been invested in Mathematics and Science 
than in any other curricula areas. Several new curricular projects have 
appeared on the scene, developing new courses of study with accompanying 
instructional materials. In the field of secondary school science there 
are such courses of study as the following: Physical Science Study Com¬ 
mittee (PSSC), the Biological Science Curriculum Study (BSCS), the 
Chemical Bond Approach (CBA.), the Chemical Education Materials Study 
(CHEM), and the Junior High School Project (Princeton) .3 
All of these projects are important because they attempted to solve 
many of the problems in teaching and curriculum but all of these new 
1Ibid.. , 24. 
2 
Crow, op. eit., p. 230. 
Giddings, op, cit.. 439 
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courses were not designed with the disadvantaged in mind. These curricula 
do hot reflect for the school population in general and for the scienti¬ 
fic advances of the twentieth century.'1* 
The field of science, with its wide variety of practical experiences 
and activities, may be easily adapted to the learning styles, interest 
\ 
and abilities of youngsters who are disadvantaged. The many concrete 
activities and experiences in science are especially suited to his 
p J 
motoric style of learning. K Simplified definitions of scientific terms 
should be given in concrete words in short sentences. Concepts should 
be presented in various ways relating as much as possible to previous 
experiences. There should be frequent summaries and self-evaluating 
measures. Experimentation and laboratory work are felt to be the best 
techniques.^ 
Reissman and others believe that disadvantaged pupils tend to learn 
at a slower pace and learn more readily through physical motor involve- 
ment and that they learn best througi short immediately reinforced 
k 
tasks. Science is a subject that can be taught to a large extent with¬ 
out a book; therefore, instruction in this area does not have to depend 
on a students reading ability. This gives the pupil an opportunity to 
learn by doing. As Paul Brandwein says the word "science" should be a 





Arnold Moore, "Science Instruction Materials for the Low-ability 
High School Student," School Science and Mathematics (November, 1962), p. 556, 
4 
Reissman, op. cit., p. 19. 
5 
Giddings, op. cit.. 439. 
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Boards of education, especially in the urban centers of this nation, 
must realize that the number of disadvantaged individuals is increasing 
and by 1970 it is estimated that one out of every two people will suffer 
deprivation of one kind or another.'1' They must understand that "all our 
p 
institutions exist for the purpose of promoting the individual's growth." 
The government has focused increasing attention upon the failure of 
most existing curricula to meet the needs of disadvantaged children, and 
has encouraged a number of curriculum revision projects. About seventy 
percent of these projects, however, propose to introduce "special" 
courses. While these courses may be necessary as initial or interim 
steps, they cannot be viewed as a sufficient response to the problem. 
Many are short-term plans that rest on the assumption that if a deprived 
child is helped to catch up with his age-mates, he will then be able to 
progress normally in a traditional curriculum.3 
However, it must be recognized that as long as a child is subjected 
to handicapping influences outside the school, the curriculum must take 
account of those influences and respond constructively to them. It is 
essential, therefore, that the need for reconstructing the curriculum 
k 
be viewed as extending from kindergarten through high school. 
School systems today are urged to shed out raoded approached that 
are ineffective, and seek new curricula that will allow the student to ex¬ 
plore verbally, intellectually, and with his hands, in a secure and 
■''Jones, op. cit., 22. 
^Edward K. Weaver, op. cit. 
3 
"Shock Waves in Education," The Science Teacher. NSŒA Staff Report 




pressure-free school environment. Curricula must he sufficiently ex¬ 
tensive and variable so that subjects to be covered can be geared to 
the previous experience and readiness level of each child.^ Although 
science is timely and has a high interest value for the disadvantaged 
new approaches and strategies, possibly new curricula are needed to 
2 
capture and hold their interest and imagination. 
The survey of related literature reveals that the achievement of 
the disadvantaged student in science is influenced by factors in many 
areas. Factors of a sociological and psychological nature determine the 
self-concept with which the individual is expected to function in the 
society. This self-concept must be kept in mind in developing teaching 
techniques and curricula in science that will meet the needs of the dis¬ 
advantaged. Because of the scientific technological dimension of our 
modern society and the respect that the disadvantaged already have for 
science, science education holds a potential for motivating all youngsters 
in other academic areas as well as science.^ 
■National Advisory Council on the Education of Disadvantaged Children. 
"First Annual Report." Submitted to President Johnson, March 31, 1966, 
P. ^39 
2 
Giddings, op. cit., 44|j. 
3Ibid., 439. 
CHAPTER II 
PRESENTATION AND INTERPRETATION OF DATA 
Introduction.—The data in this chapter were analyzed and inter¬ 
preted in an effort to provide a basis for the formulation of conclu¬ 
sions pertaining to the purposes of this study which were listed in 
Chapter I. The general purpose of this study was to apply certain 
techniques for the identification of relationships which exist between 
science achievement and self-concept among disadvantaged high school 
students. 
The data for the purposes of this research were obtained through 
the administration of two instruments to two hundred disadvantaged high 
school students. The Metropolitan High School Science Test served as a 
basis for classifying students as high or low achievers for this iudy. 
Any subject whose scores fell at the sixtieth percentile and above was 
classified as a high achiever. Any subject whose scores fell at the 
twenty-fifth percentile and below was classified as a low achiever. Any 
subject whose scores fell between these two percentiles was not considered 
in this study. The second instrument administered was the Tennessee Self- 
Concept Scale which indicated the level of self-concern of those tested. 
In order that the purposes of this study could be answered, the fol¬ 
lowing statistical techniques were put into operation: (l) the range was 
utilized to indicate the difference between the highest and the lowest 
score made on each test and to facilitate the determination of the class 
23 
2k 
intervals which were used in constructing the tables required by the 
data, (2) the mean was used as an arithmetic average of the group, (3) 
the medimn was used to indicate the point at which fifty per cent of the 
cases fell above and below, (4) the standard deviation was used to indi¬ 
cate dispersion of data, (5) Pearson's Product Moment Coefficient of cor¬ 
relation was utilized to indicate the coefficient of correlation among 
the tests, and (6) Chi Square was used to determine if the sample used 
deviated significantly from some theoretical or expected population. 
The presentation of this data obtained for this research will be dis¬ 
cussed and organized according to high achievers and low achievers with 
reference to these three variables in the order named: grade level, sex, 
and intelligence quotient. The intelligence quotient of each student 
was taken from the permanent record card kept at the school. An intelli¬ 
gence quotient of ninety and above was considered as high while an intelli¬ 
gence quotient below ninety was considered as low for this study. The 
tables used to present the data will be as follows: 
1. There are 2 tables which present general information 
of the students tested and number who fall into each 
area from the Metropolitan High .School Science Test. 
2. There are l6 tables which present the frequency dis¬ 
tribution of the raw scores made on the Metropolitan 
High School Science Test. These tables give the basic 
statistics of the measures of central tendency and 
variability obtained. 
3. There are 2 tables which indicate the level of self¬ 
esteem of high achievers and low achievers according 
to grade, sex, and I.Q. on each of the subtest of the 
Metropolitan High School Science Test. 
k. There are 8 tables which present the correlations 
found between each subtest of the Metropolitan High 
School Science Test and the three frames of reference 
on the Tennessee Self-Concept Scale. 
The criterion of significance of Pearson's Product Moment 
25 
of correlation was determined from a table entitled 
Values of the Correlation Coefficient for different 
levels of significance. 
The data will be presented in the order indicated in the above 
enumeration. 
Analysis of basic data.--This section of Chapter II will be con¬ 
cerned with the presentation of data as collected through the Metropolitan 
High School Science Test which provides scores in two areas: (l) Science 
Concents and Understandings (Subtest I. and (2) Science Information (Sub¬ 
test II). The data will be discussed as it relates to each of the above 
areas for high achievers and low achievers. 
The results of administering the Metropolitan High School Science 
Test to 200 disadvantaged high school students revealed the following as 
presented in Tables 1 and 2. 
Table 1, page 26 shows that there were twenty-five males and twenty- 
five females from grades nine through twelve making a total of 200 persons 
tested with fifty coming from each grade level. The scores on Science 
Concepts and Understandings (Subtest l) revealed that in the ninth grade 
there were four high achievers and eleven low achievers (male) and one 
high achiever and seven low achievers (female). In the tenth grade, 
there were ten high achievers and three low achievers (male) and nine 
high achievers and three low achievers (female). In the eleventh grade, 
there were three high achievers and fifteen low achievers (male) and two 
high achievers and fifteen low achievers (female). In the twelfth grade, 
there were ten high achievers and six low achievers (male) and four high 
achievers and eleven low achievers (female). The total number of high 
achievers was forty-three and the total number of low achievers was seventy- 
one as computed on subtest I. 
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TABLE 1 
GENERAL INFORMATION ON STUDENTS TESTED EVALUATING THE 
LEVEL OF ACHIEVEMENT ON EACH SUBTEST OF THE 
METROPOLITAN HIGH SCHOOL SCIENCE TEST 
ACCORDING TO GRADE AND SEX 
Number of 
S tudents 
Tested Grade Sex 

















25 9 M 4 11 3 16 
25 9 F 1 7 2 10 
25 10 M 10 3 2 14 
25 10 F 9 3 4 16 
25 11 M 3 15 3 21 
25 11 F 2 15 0 20 
25 12 M 10 6 11 7 
F 4 11 4 25 12 11 
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The scores on Science Information (Subtest II) revealed that in the 
ninth grade there were three high achievers and sixteen low achievers 
(male) and two high achievers and ten low achievers (female). In the 
tenth grade, there were two high achievers and fourteen low achievers 
(male) and four high achievers and sixteen low achievers (female). In 
the eleventh grade, there were three high achievers and twenty-one low 
achievers (male) and no high achievers and twenty low achievers (female). 
In the twelfth grade, there were eleven high achievers and seven low 
achievers (male) and four high achievers and eleven low achievers (female). 
The total number of high achievers was twenty-nine and the total number 
of low achievers was one-hundred and fifteen. 
Table 2, page 28 reveals the same information relating to the num¬ 
ber of students tested, grade, and sex as Table 1, In addition it shows 
that on Science Concepts and Understandings (Subtest I), in the ninth 
grade there were four high achievers with high intelligence quotients 
and none with low intelligence quotients, one low achiever with high intel¬ 
ligence quotient and ten with low Intelligence quotients (male); one high 
achiever with high intelligence quotient and none with low intelligence 
quotient, and two low achievers with high intelligence quotient and five 
with low intelligence quotient (female). In the tenth grade, there were 
eight high achievers with high I. Q.'s and two with low I. Q.'s; two low 
achievers with high I. Q.'s and two with low I. Q. *s (male); seven high 
achievers with high I. Q. *s and one with a low I, Q., two low achievers 
with high I, Q.'s and two with low I. Q. *s (female). In the eleventh 
grade there were three high achievers with high I. Q. 's and none with 
low I. Q.'s, two low achievers with high I. Q.'s and fourteen with low 
TABLE 2 
GENERAL INFORMATION ON STUDENTS TESTED REVEALING THE LEVEL OF 
ACHIEVEMENT ON EACH SUBTEST OF THE METROPOLITAN HIGH 
SCHOOL SCIENCE TEST ACCORDING TO I.Q. 
Subtest I Subtest II 
Number of 
Students 



























25 9 M 4 0 1 10 4 0 5 15 
25 9 F 1 0 2 5 1 0 4 7 
25 10 M 8 2 2 2 2 0 4 11 
25 10 F 7 1 2 1 4 0 7 9 
25 11 M 3 0 2 14 3 0 4 18 
25 11 F 2 1 3 14 0 0 4 15 
25 12 M 10 1 0 5 11 1 1 8 
25 12 F 3 1 2 9 6 0 2 11 
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I. Q.'s (female). In the twelfth grade there were ten high achievers 
with high I. Q.’s and one with low I. Q. 's no low achievers with higgi 
I. Q.*s and five with low I. Q.'s (male); three high achievers with 
high I. Q. *s and one with a low I. Q.J two low achievers with high I. Q.'s 
and nine with low I. Q.'s. 
On Science Information (Subtest II). in ninth grade, there were four 
high achievers with high I. Q. 's and none with low I. Q. 's five low 
achievers with high I. Q.'s and fifteen with low I. Q. 's (male); one high 
achiever with high I. Q., and none with a low I. Q., four low achievers 
with high I. Q. *s and seven with low I. Q. *s (female). In the tenth grade, 
there were two high achievers with high I. Q.'s and none with low I. Q. 's; 
four low achievers with high I. Q. 's and eleven with low I. Q. 's (male); 
four high achievers with high I. Q.'s and none with low I. Q.'s; seven 
low achievers with high I. Q.'s and nine with low I. Q. 's (female). In 
eleventh grade, three high achievers with high I. Q.'s and none with low 
I. Q.'s four low achievers with high I. Q. *s and eighteen with low I. Q.'s 
(male) ; no high achievers, four low achievers with high I. Q.'s and fifteen 
with high I. Q. *s (female). In the twelfth grade, there were eleven high 
achievers with high I. Q. 's and one with a low I. Q., one high achiever 
with a high I. Q. and eight with low I. Q.’s (male); six high achievers 
with high I. Q. 's and none with low; two low achievers with high I. Q.'s 
and eleven with low I. Q.’s. 
Table 3 through 18 will present the frequency distribution of raw 
scores made on the Metropolitan High School Science Test. Science Concepts 
and Understandings (Subtest I) and Science Information (Subtest II), by 
the subjects according to the varibles previously mentioned: Grade level, 
sex, and I. Q. 
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Ninth grade high achievers.--The data obtained on the Metropolitan 
High School Science Test by five subjects on Subtest I and by five subjects 
on Subtest II are presented in Table 3> page 31. 
Subtest I - The raw scores ranged from a low of 52 to a high of 62, 
with a mean score of 57> a median score of 56, and a standard deviation 
of 3.3. 
The mean class interval into which the largest number of students 
fell was 56 with a numerical concentration of 2 and a percentage concen¬ 
tration of 40. 
Subtest II - The raw scores ranged from a low of 52 to a high of 
54, with a mean score of 52.4, a median score of 53 and a standard devia¬ 
tion of .78. 
The mean class interval into which the largest number of students 
fell was 53 with a numerical concentration of 3 and a percentage con¬ 
centration of 60. 
Ninth gradeHow achievers.—The data obtained on the Metropolitan 
High School Science Test by 18 subjects on Subtest I and by 26 subjects 
on Subtest H are presented in Table 4, page 32. 
Subtest I - The raw scores ranged from a low of 0 and a higft. of 35, 
with a mean score of 25.8, a median score of 25, and a standard deviation 
of 7.4. 
The mean class interval into which the largest number of students 
fell was 30-32 with a numercial concentration of 4 and a percentage con¬ 
centration of 22.2. 
Subtest II - The raw scores ranged from a low of 0 to a high of 34, 




DISTRIBUTION OF RAW SCORES ON THE METROPOLITAN HIGH SCHOOL 
SCIENCE TEST - CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - BY NINTH 







Number Per Cent 
62 1 20 
61 
60 
59 1 20 
58 
57 
56 2 40 
55 
54 1 20 
53 3 60 
52 1 20 1 20 
Totals 5 100 5 100 
R - 11 
M - 57 
Mdn - 56 
S.D. - 3.3 






DISTRIBUTION OF RAW SCORES ON THE METROPOLITAN HIGH SCHOOL 
SCIENCE TEST - CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - BY NINTH 







Number Per Cent 
33-35 2 11.1 2 7.6 
30-32 4 22.2 5 19.2 
27-29 2 11.1 0 0 
24-26 3 16.6 2 7.6 
21-23 1 5.5 5 19.2 
18-20 0 1 3.8 
15-17 2 11.1 3 11.5 
12-14 1 5.5 2 7.6 
9-11 0 0 0 0 
00 1 
vD
 0 0 1 3.8 





2 11.1 5 19.2 
Total 18 100.0 26 100.0 
R 36 R 35 
M - 25.8 M 24.1 
Mdn - 25 Mdn 22 
S.D. - 7.4 S.D. 10.3 
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The mean class interval into which the largest number of students 
fell was 21-23 with a numerical concentration of 5 and a percentage con¬ 
centration of 19.2. 
Tenth grade high achievers.--The data obtained on the Metropolitan 
High. School Science Test by 19 subjects on Subtest I and by 6 subjects 
on Subtest II are presented in Table 5> page 34. 
Subtest I - The raw scores ranged from a low of 54 and a high of 88, 
with a mean score of 65.8, a median score of 65, and a standard deviation 
of 19. 
The mean class interval into which the largest number of students 
fell was 63-65 with a numerical concentration of 5 and a percentage con¬ 
centration of 26.3. 
Subtest II - The raw scores ranged from a low of 56 to a high of 63 > 
with a mean score of 60.1, a median score of 59 and a standard deviation 
of 1.1. 
The mean class interval into which the largest number of students 
fell was 57~59 with a numerical concentration of 2 and a percentage con¬ 
centration of 33.3. 
Tenth grade low achievers.—The data obtained on the Metropolitan 
High School Science Test by 6 subjects on Subtest I and by 31 subjects on 
Subtest II are presented in Table 6, page 35. 
Subtest I - The raw scores ranged from a low of 0 and a high of 37, 
with a mean score of 24.5, a median score of 28, and a standard deviation 
of 7.8. 
The mean class interval into which the largest number of students 
fell was 36-38 with a numerical concentration of 2 and a percentage con¬ 
centration of 33.3. 
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TABLE 5 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - CONCEPTS AND UNDERSTANDINGS (SUBTEST I) AND 
SCIENCE INFORMATION (SUBTEST II) - FOR TENTH 
GRADE HIGH ACHIEVERS 
Subtest I Subtest II 
Scores Number Per Cent Number Per Cent 
87-89 1 5.2 
84-86 1 5.2 
81-83 0 0 
78-80 1 5.2 
75-77 0 0 
72-74 1 5.2 
69-71 2 10.5 
66-68 2 10.5 
63-65 5 26.3 2 33.3 
60-62 2 10.5 0 0 
57-59 2 10.5 2 33.3 
54-56 2 10.5 2 33.3 
Total 19 100.0 6 
R 27 R . 6 
M 65.8 M - 60.1 
Mdn 65 Mdn - 59 
S.D. - 19 S.D. 1.1 
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TABLE 6 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - FOR TENTH 








36-38 2 33.3 1 3.2 
33-35 0 0 2 6.4 
30-32 1 16.6 3 9.6 
27-29 0 0 2 6.4 
24-26 1 16.6 3 9.6 
21-23 0 0 2 6.4 
18-20 0 0 2 6.4 
15-17 0 0 3 9.6 
12-14 1 16.6 1 3.2 
9-11 0 0 2 6.4 
6- 8 0 0 5 16.1 
3- 5 0 0 3 9.6 
0- 2 1 16.6 2 6.4 
Totals 6 100.0 31 100.0 
R • 38 R 39 
M - 24.5 M - 22.1 
Mdn - - 28 Mdn - 19 
S.D. 7.8 S.D. 7.2 
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Sub test II - The raw scores ranged from a low of 0 to a high of 38, 
with a mean score of 22.1, a median score of 19 and a standard deviation 
of 7.2. 
The mean class interval into which the largest number of students 
fell was 6-8 with a numerical concentration of 5 and a percentage con¬ 
centration of l6.1. 
Eleventh grade high achievers.—The data obtained on the Metropolitan 
High School Science Test by 5 subjects on Subtest I and by 3 subjects on 
Subtest II are presented in Table 7, page 37. 
Subtest I - The raw scores ranged from a low of 63 and a high of 74, 
with a mean score of 66, a median score of 65, and a standard deviation 
of 3.8. 
The mean class interval into which the largest number of students 
fell was 63 with a numerical concentration of 2 and a percentage con¬ 
centration of kO. 
Subtest II - The raw scores ranged from a low of 63 to a high of 64, 
with a mean score of 63.5, a median score of 64 and a standard deviation 
of .1. 
The mean class interval into which the largest number of students 
fell was 63 with a numerical concentration of 2 and a percentage con¬ 
centration of 66.6. 
Eleventh grade low achievers.—The data obtained on the Metropolitan 
High School Science Test by 32 subjects on Subtest I and by 39 subjects 
on Subtest II are presented in Table 8, page 38. 
Subtest I - The raw scores ranged from a low of 16 and a high of 48 




DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - FOR ELEVENTH 
GRADE HIGH ACHIEVERS 
Subtest I Subtest II 
Scores Number Per Cent Number Per Cent 
74 1 20.0 0 0 
73 0 0 0 0 
72 0 0 0 0 
71 0 0 0 0 
70 0 0 0 0 
69 0 0 0 0 
68 1 20.0 0 0 
67 0 0 0 0 
66 0 0 0 0 
65 1 20.00 0 0 
64 0 0 1 33.3 
63 2 40.0 2 66.6 
Totals 5 100.0 3 100.0 
R 11 R 1 
M - 66 M - 63.3 
Mdn - 65 Mdn - 63.5 
S.D. 3.8 S, >D. .1 
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TABLE 8 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - FOR 









45-49 4 12.5 
40-44 14 43.7 7 17.9 
35-39 4 12.5 5 12.8 
30-34 4 12.5 13 33.3 
25-29 1 3.1 2 5.1 
20-24 3 9.6 0 0 
15-19 2 6.2 1 2.5 
10-14 0 0 0 0 
5- 9 0 0 3 7.6 
0- 4 0 0 8 7.6 
Totals 32 100.0 39 100.0 
R- 33 R 44 
M 38.1 M - 29.4 
Mdn - 40 Mdn - 32 
S.D. - 7.2 S.D, » 9.1 
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The mean class interval into which the largest number of students 
fell was 40-44 with a numerical concentration of l4 and a percentage con¬ 
centration of 33*3. 
Subtest II - The raw scores ranged from a low of 0 to a high of 43, 
with a mena score of 29.4, a median score of 32, and a standard deviation 
of 9.1. 
The mean class interval into which the largest number of students 
fell was 30-34 with a numerical concentration of 13 and a percentage 
concentration of 31.1. 
Twelfth grade high achievers.—The data obtained on the Metropolitan 
Hiffii School Science Test by 15 subjects on Subtest I and by 18 subjects 
on Subtest II are presented in Table 9, page 40. 
Subtest I - The raw scores ranged from a low of 64 and a high of 
88, with a mean score of 73.8, a median score of 73.3# and a standard de¬ 
viation of 4,9. 
The mean class interval into which the largest number of students 
fell was 72-74 with a numerical concentration of 5 and a percentage con¬ 
centration of 33.3. 
Subtest II - The raw scores ranged from a low of 58 to a high of 80, 
with a mean score of 68.8, a median score of 67 and a standard deviation 
of 52. 
The mean class interval into which the largest number of students 
fell was 66-68 with a numerical concentration of 4 and a percentage con¬ 
centration of 21,1. 
Twelfth grade low achievers.—The data obtained on the Metropolitan 
High School Science Test by 16 subjects on Subtest I and by 18 subjects 
on Subtest II are presented in Table 10, page 4l 
to 
TABLE 9 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - FOR TWELFTH 





Number Per Cent 
87-89 1 7.0 0 0 
84-86 0 0 0 0 
81-83 0 0 0 0 
78-80 0 0 1 5.5 
75-77 3 20.0 2 11.0 
72-74 5 33.3 1 5.5 
69-71 2 13.3 3 16.5 
66-68 2 13.3 4 21.1 
63-65 2 13.3 2 11.0 
60-62 0 0 1 5.5 
57-59 0 0 4 21.1 
54-56 0 0 0 0 
51-53 0 0 0 0 
Totals 15 100.0 18 100.0 
R 25 R 23 
M - 73.8 M - 66.8 
Mdn - 73.3 Mdn - 67 
S.D. - 4.9 S.D. - 5.2 
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TABLE 10 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - FOR TWELFTH 
GRADE LCW ACHIEVERS 
Subtest I Subtest II 
Scores Number Per Cent Number Per Cent 
45-49 2 12.5 0 0 
40-44 4 25 2 11.1 
35-39 3 18.7 0 27.7 
30-34 4 25 5 27.7 
25-29 0 0 1 5.5 
20-24 2 12.5 0 0 
15-19 1 6.2 2 11.1 
10-14 0 0 2 11.1 
5- 9 0 0 1 5.5 
0- 4 0 0 5 27.7 
Totals 16 100.0 18 100.0 
R 31 R . 44 
M 36.8 M - 19.7 
Mdn 37 Mdn - 19 
S.D. 6.1 S.D. - 9.6 
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Subtest I - The raw scores ranged from a low of l6 and a high of 46, 
with a mean score of 36.8, a median score of 37> and a standard deviation 
of 6.1. 
The mean class interval into which the largest number of students 
fell was 30-34 with a numerical concentration of 4 and a percentage con¬ 
centration of 25. 
Sub test II - The raw scores ranged from a low of 0 to a high of 43, 
with a mean score of 19.7, a median score of 19 and a standard deviation 
of 9.6. 
The mean class interval into which the largest number of students 
fell was 30-34 with a numerical concentration of 5 and a percentage con¬ 
centration of 22.7. 
Male high achievers.—The data obtained on the Metropolitan High 
School Science Test by 29 subjects on Subtest I and by 22 subjects on 
Subtest II are presented in Table 11, page 43. 
Subtest I - The raw scores ranged from a low of 52 and a high of 88, 
with a mean score of 65.1, a median score of 66.6, and a standard deviation 
of 7.2. 
The mean clans interval into which the largest number of students 
fell was 60-62 with a numerical concentration of 5 and a percentage con¬ 
centration of 17.2. 
Subtest II - The raw scores ranged from a low of 52 to a high of 77, 
with a mean score of 60.2, a median score of 62.2 and a standard deviation 
of 5.6. 
The mean class interval into which the largest number of students 
fell was 57“ 59 with a numerical concentration of 5 and a percentage con¬ 
centration of 22.7. 
^3 
TABLE 11 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 









87-89 1 3.4 0 0 
84-86 0 0 0 0 
81-83 1 3.4 0 0 
78-80 1 3.4 0 0 
75-77 2 6.8 1 4.5 
72-74 4 13.7 1 4.5 
69-71 2 6.8 3 13.6 
66-68 3 10.3 3 13.6 
63-65 4 13.7 3 13.6 
60-62 5 17.2 2 9.0 
57-59 2 6.8 5 22.7 
54-56 2 6.8 1 4.5 
51-53 2 6.8 3 13.6 
Totals 29 100.0 22 100.0 
R 37 R 26 
M - 65.1 M 60.2 
Mdn - 66.6 Mdn 62 
S.D. - 7.2 S.D. 5.6 
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Male low achievers.--The data obtained on the Metropolitan Hi rid 
School Science Test by 33 subjects on Subtest I an<J by 58 subjects on 
Subtest II are presented in Table 12, page 45. 
Subtest I - The raw scores ranged, from a low of 8 and. a high of 48, 
with a mean score of 29.6, a median score of 31» and a standard deviation 
of 8.4. 
The mean class interval into which the largest number of students 
fell was 30-34 with a numerical concentration of 9 and a percentage con¬ 
centration of 27.5» 
Subtest II - The raw scores ranged from a low of 0 to a high of 42, 
with a mean score of 19.7» a median score of 20.5 and a standard deviation 
of 9.1. 
The mean class interval into which the largest number of students 
fell was 30-34 with a numerical concentration of l4 and a percentage con¬ 
centration of 24. 
Female high achievers.—The data obtained on the Metropolitan High 
School Science Test by l6 subjects on Subtest I and by 11 subjects on 
Subtest II are presented in Table 13, page 46. 
Subtest I - The raw scores ranged from a low of 58 and a high of 85, 
with a mean score of 63.1, a median score of 62.5, and a standard deviation 
of 5.0. 
The mean class interval into which the largest number of students 
fell was 63-65 with a numerical concentration of 6 and a percentage con¬ 
centration of 37.5. 
Subtest II - The raw scores ranged from a low of 59 to a high of 77, 




DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 






Number Per Cent 
45-49 3 9.9 0 0 
40-44 5 15.1 6 10.3 
35-39 4 12.2 2 3.4 
30-34 9 27.5 14 24.3 
25-29 7 21.2 5 9.5 
20-24 2 6.6 2 3.4 
15-19 1 3.3 6 10.3 
10-14 1 3.3 6 10.3 
5- 9 1 3.3 3 4.1 
0- 4 0 0 14 24.3 
Totals 33 100.0 58 100.0 
R .. 41 R - 43 
M - 29.6 M - 19.7 
Mdn - 31 Mdn - 20.5 
S.D. - 8.4 S.D. — 9.1 
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TABLE 13 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 






Number Per Cent 
84-86 1 6.2 0 0 
81-83 0 0 0 0 
78-80 0 0 0 0 
75-77 1 6.2 1 9.0 
72-74 2 12.5 0 0 
69-71 1 6.2 2 18.1 
66-68 1 6.2 1 9.0 
63-65 6 37.5 1 9.0 
60-62 3 18.7 2 18.1 
57-59 1 6.2 4 36.3 
Totals 16 100.0 11 100.0 
R • 23 R 16 
M - 63.1 M - 63.2 
Mdn - 62.5 Mdn 61 
S.D. - 5.0 S, ,D. 4.1 
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The mean class interval into which the largest number of students 
fell was 57“59 with a numerical concentration of 4 and a percentage con¬ 
centration of 36.3. 
Female low achievers.—The data obtained on the Metropolitan High 
School Science Test by 38 subjects on Subtest I and by 52 subjects on 
Subtest II are presented in Table l4, page 48. 
Subtest I - The raw scores ranged from a low of 0 and ahigh of 46, 
with a mean score of 38.7, a median score of 37.5, and a standard deviation 
of 7.3. 
The mean class interval into which the largest number of students 
fell was 4D-44 with a numerical concentration of 12 and a percentage 
concentration of 34.2. 
Subtest II - The raw scores ranged from a low of 0 to a high of 45, 
with a mean score of 27.1, a median score of 26, and a standard deviation 
of 9.6. 
The mean class interval into which the largest number of students 
fell was 30-34 with a numerical concentration of 12 and a percentage 
concentration of 23.0. 
High IQ high achievers.--The data obtained on the Metropolitan High 
School Science Test by 37 subjects on Subtest I and by 30 subjects on 
Subtest II are presented in Table 15, page 49. 
Subtest I - The raw scores ranged from a low of 53 and a high of 88, 
with a mean score of 67.3, a median score of 67, and a standard deviation 
of 6.6. 
The mean class interval into which the largest number of students 
fell was 63-65 with a numerical concentration of 7 and a percentage con¬ 
centration of 18.9. 
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TABLE 14 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE 
AND SCIENCE 
CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 




Per Cent Number 
Subtest II 
Per Cent 
45-49 3 7.8 1 1.9 
40-44 12 31.5 4 7.6 
35-39 7 18.4 6 11.5 
30-34 3 7.8 12 23.0 
25-29 3 7.8 4 7.6 
20-24 2 5.2 3 5.7 
15-19 5 13.1 6 11.5 
10-19 1 2.6 2 3.8 
5- 9 0 0 3 5.7 
0- 4 2 5.2 11 4.1 
Totals 38 100.0 52 100.0 
R 47 R 45 
M 38.7 M - 27.1 
Mdn 37.5 Mdn - 26 
S.D. 7.3 S.D. • 9.6 
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TABLE 15 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - FOR HIGH 





Number Per Cent 
87-89 1 2.4 0 0 
84-86 1 2.4 0 0 
81-83 1 2.4 0 0 
78-80 1 2.4 0 0 
75-77 3 8.1 2 6.6 
72-74 6 16.1 1 3.3 
69-71 3 8.1 4 13.3 
66-68 6 16.1 4 13.3 
63-65 7 18.9 4 13.3 
60-62 5 14.0 4 13.3 
57-59 3 8.1 6 20 
54-56 0 0 1 3.3 
51-53 0 0 4 13.3 
Totals 37 100.0 30 100.0 
R mm 36 R 25 
M - 67.3 M - 61.8 
Mdn - 67 Mdn - 62.5 
S.D. - 6.6 S.D. - 5.6 
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Subtest II - the raw scores ranged from a low of 51 to a high of 77, 
with a mean score of 6l.8, a median score of 62.5, and a standard deviation 
of 5.6. 
The mean class interval into which the largest number of students 
fell was 57“ 59 with a numerical concentration of 6 and a percentage con¬ 
centration of 20. 
Low IQ high achievers.--The data obtained on the Metropolitan High 
School Science Test by 6 subjects on Subtest I and by 1 subject on Sub¬ 
test II are presented in Table 16, page 51. 
Subtest I - The raw scores ranged from a low of 60 ànd a high of 72, 
with a mean score of 64, a median score of 63.5, and a standard deviation 
of 3.6. 
The mean class interval into which the largest number of students 
fell was 65 with a numerical concentration of 2 and a percentage con¬ 
centration of 33.3. 
Subtest II - There was 1 subject with a score of 64. 
High IQ. low achievers.--The data obtained on the Metropolitan High 
School Science Test by l4 subjects on Subtest I and by 31 subjects on 
Subtest II are presented in Table 17, page 52. 
Subtest I - The raw scores ranged from a low of 10 and a high of 46, 
with a mean score of 21.4, a median score of 22, and a standard deviation 
of 7.8. 
The mean class interval into which the largest number of students 
fell was 20-24 with a numerical concentration of 3 and a percentage con¬ 
centration of 21.3. 
Subtest II - The raw scores ranged from a low of 0 to a high of 42, 
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TABLE 16 
DISTRIBUTION OF RAN SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II)- FOR HIGH 
ACHIEVERS WITH LOW I.Q.'S 
Scores 
Subtest I 





72 1 16.6 0 0 
71 0 0 1 100 
70 0 0 0 0 
69 0 0 0 0 
68 0 0 0 0 
67 0 0 0 0 
66 0 0 0 0 
65 2 33.3 0 0 
64 0 0 0 0 
63 0 0 0 0 
62 1 16.6 0 0 
61 0 0 0 0 
60 2 33.3 0 0 
Totals 6 100.0 1 100 
R - 12 
M - 64 
Mdn - 63.5 
S.D. - 3.6 
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TABLE 17 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) 




Subtest I Subtest II 
Scores Number Per Cent Number Per Cent 
45-49 2 14.2 0 0 
40-44 2 14.2 2 6.4 
35-39 1 7.1 3 9.6 
30-34 0 0 2 22.4 
25-29 1 7.1 0 0 
20-24 3 21.3 4 17.4 
15-19 3 21.3 3 9.6 
10-14 2 14.2 1 3.2 
5- 9 0 0 2 6.4 
0- 4 0 0 9 29.0 
Totals 14 100.0 31 100.0 
R 36 R - 43 
M 21.4 M - 20.1 
Mdn 22 l£dn - 19.5 
S.D. 7.8 S.D. mm 9.2 
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with a mean score of 20,1, a median score of 19«5# and a standard deviation 
of 9.2. 
The mean class interval into which the largest number of students 
fell was 0-4 with a numerical concentration of 9 and a percentage con¬ 
centration of 29. 
Low IQ low achievers.--The data obtained on the Metropolitan High 
School Science Test by 56 subjects on Subtest I and by 84 subjects on 
Subtest II are presented in Table 18, page 54. 
Subtest I - The raw scores ranged from a low of 0 and a high of 46, 
with a mean score of 33.6, a median score of 32, and a standard deviation 
of 8.3. 
The mean class interval into which the largest number of students 
fell was 40-44 with a numerical concentration of 13 and a percentage 
concentration of 23.2. 
Subtest II - The raw scores ranged from a low of 0 to a high of 44, 
with a mean score of 19.9, a median score of 21.6, and a standard deviation 
of 7.9. 
The mean class interval into which the largest number of students 
fell was 0-4 with a numerical concentration of 19 and a percentage con¬ 
centration of 22.7. 
The Tennessee Self-Concept Scale was administered to the same 200 
students who took the Mate^gj^gnJfflLgh-achool Science Test to determine 
their level of self-esteem. These scores were analyzed only in relation¬ 
ship to those students who were classified as high or low achievers in 
this study. 
The total positive score reflected the overall level of self-esteem. 
Persons with high scores tend to like themselves, feel that they are per- 
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TABLE 18 
DISTRIBUTION OF RAW SCORES AND MEASURES OF CENTRAL TENDENCY 
AND VARIABILITY FOR THE METROPOLITAN HIGH SCHOOL SCIENCE 
TEST - SCIENCE CONCEPTS AND UNDERSTANDINGS (SUBTEST I) 
AND SCIENCE INFORMATION (SUBTEST II) - FOR LOW 
ACHIEVERS WITH LOW I.Q.'S 
Scores Number 
Subtest I 
Per Cent Number 
Subtest II 
Per Cent 
45-49 4 7.1 0 0 
40-44 13 23.2 9 10.7 
35-39 8 14.2 5 5.9 
30-34 12 21.4 18 21.4 
25-29 7 12.5 7 8.3 
20-24 3 5.3 5 5.9 
15-19 5 8.9 9 10.7 
10-14 2 3.5 7 8.3 
5- 9 0 0 5 5.9 
0- 4 2 3.5 19 22.7 
Totals 56 100.0 84 100.0 
R 47 R 45 
M - 33.6 M 19.9 
Mdn 32 Mdn 21.6 
s. D. 8.3 C !.D. 7.9 
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sons of worth and value, feel confident about themselves, and act accord¬ 
ingly. They have a high level of esteem for themselves. Persons with 
low scores are doubtful about their own worth. They see themselves as 
undersirable, often feel anxious, depressed, and unhappy, and have little 
faith in themselves. They have a low level of esteem for themselves. 
Persons who have either extremely high or extremely low scores are 
deviants and are usually found in only disturbed individuals. 
A score of seventy-five or more is considered extremely high, be¬ 
tween sixty and seventy-four is considered high, between thirty-five 
and fifty-nine is considered low, below thirty-four is considered ex¬ 
tremely low. 
In addition to total scores on the Tennessee Self-Concept Scale, 
scores were obtained in relationship to three frames of reference. These 
were: 
1. Identity - What I am 
2. Self-Satisfaction - How I accept myself 
3. Behavior - How I act 
Score wise, these categories were weighted differently with the 
highest weight given to self-satisfaction, second highest to behavior 
and least highest to identity. Summations of the scores from each cate¬ 
gory gave a total positive score. 
Tables 19 and 20 present data relative to the level of self-esteem 
of high achievers and low achievers on the Tennessee Self-Concept Scale 
for the two subtest of the Metropolitan High School Science Test - Con¬ 
cepts and Understandings (Subtest and Science Information feubteflb II) 
according to the variables: grade level, sex, and IQ. 
Table 19, page 56, presents levels of self-esteem for Concepts and 
Understandings (Subtest I) of the Métropolitain High School Science Test 
TABLE 19 
LEVELS OF SELF-ESTEEM DERIVED FROM POSITIVE SCORES ON THE TENNESSEE 
SELF-CONCEPT SCALE FOR HIGH AND LOW ACHIEVERS ON THE 
METROPOLITAN HIGH SCHOOL SCIENCE TEST - CONCEPTS 
AND UNDERSTANDINGS - (SUBTEST I) 
 High Achievers Low Achievers  
High Low Extremely Extremely High Low Extremely Extremely 








Ninth Grade 2 3 0 0 3 10 0 5 
Tenth Grade 3 14 0 2 0 5 0 1 
Eleventh Grade 2 2 0 1 2 19 0 9 
Twelfth Grade 4 7 0 3 4 9 0 4 
Male 7 16 - 4 8 20 0 8 
Female 4 11 0 1 5 20 0 11 
High I.Q. 8 19 0 10 2 9 0 3 
Low I.Q. 3 3 0 0 10 35 0 12 
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according to the variables mentioned above. 
In the ninth grade, the scores indicated two high achievers with a 
high and three with a low level of esteem. There were three low achievers 
with a high, ten with a low and five with an estremely low level of self¬ 
esteem. 
In the tenth grade, the scores indicated three high achievers with 
a high, fourteen with a low, and two eith an extremely low level of self¬ 
esteem. There were five low achievers with a low and one with an extremely 
low level of self-esteem. 
In the eleventh grade, the scores indicated two high achievers with 
a high, two with a low and one with an extremely low level of self-esteem. 
There were two low achievers with a high, nineteen with a low, and one 
with an extremely low level of self-esteem. 
In the twelfth grade, the scores indicated four with a high, seven 
with a low, and three with an extremely low level of self-esteem. There 
were four low achievers with a high, nine with a low and four with an ex¬ 
tremely low level of self-esteem. 
Among males, scores indicated seven high achievers with high, six¬ 
teen with low and four with extremely low. There were eight low achievers 
with a high, twenty with a low and eight with an extremely low level of 
self-esteem. 
Among females, four high achievers had a high, eleven a low and one 
an extremely low level of self-esteem. There were five low achievers 
with a high, twenty with a low and eleven with an extremely low level of 
self-esteem. 
With high IQ's, scores indicated eight high achievers with high, 
nineteen with low and ten with an extremely low level of self-esteem. 
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There were two low achievers with a high, nine with a low and three with 
an extremely low level of self-esteem. With low IQ's there were three 
high achievers with a high and three with a low level of self-esteem. 
There were ten low achievers with a high, thirty-five with a low and twelve 
with an extremely low level of self-esteem. 
Table 20, page 59> presents levels of self-esteem for Science Infor¬ 
mation (Subtest II) of the Metropolitan High School Science Test accord¬ 
ing to variables mentioned previously. 
In ninth grade, the scores indicated three high achievers with a 
high and two with a low level of self-esteem. There were three low 
achievers with a high, fifteen with a low and eight with an extremely 
low level of self-esteem. 
In ten£h grade, the scores indicated two high achievers with a high, 
three with a low and one with an extremely low level of self-esteem. 
There were four low achievers with a high, twelve with a low and four¬ 
teen with an extremely low level of self-esteem. 
In eleventh grade, the scores indicated two high achievers with a 
high and one with a low level of self-esteem. There were seven low 
achievers with a high, twenty-two with a low and twelve with an extremely 
low level of self-esteem. 
In twelfth grade, the scores indicated six high achievers with a 
high, six with a low, one with an extremely high and two with an extremely 
low level of self-esteem. There were three low achievers with a high, 
twelve with a low and three with an extremely low level of self-esteem. 
Among males, scores indicated eight achievers with high, ten with 
low and two with an extremely low level of self-esteem. There were six 
TABLE 20 
LEVELS OF SELF-ESTEEM DERIVED FROM POSITIVE SCORES ON THE TENNESSEE 
SELF-CONCEPT SCALE FOR HIGH AND LOW ACHIEVERS ON THE 
METROPOLITAN HIGH SCHOOL SCIENCE TEST - SCIENCE 
INFORMATION (SUBTEST II) 
Variables 





















Ninth Grade 3 2 0 0 3 15 0 8 
Tenth Grade 2 3 0 1 4 12 0 14 
Eleventh Grade 2 1 0 0 7 22 0 12 
Twelfth Grade 6 6 1 2 3 12 0 3 
Male 8 10 0 2 6 31 0 21 
Female 2 7 1 0 11 30 0 16 
High I.Q. 5 21 0 2 1 21 0 9 
Low I.Q. 0 1 0 0 14 50 0 20 
6o 
low achievers with a high, thirty-one with a low, and twenty-one with 
an extremely low level of self-esteem. 
Among females, scores indicated two high achievers with a high, 
seven with a low, and one with an extremely high level of self-esteem. 
There were eleven low achievers with a high, thirty with a low, and 
sixteen with an extremely low level of self-esteem. 
With high IQ's, scores indicated five high achievers with a high, 
twenty-one with a low, and two with an extremely low level of self-esteem. 
There was one with a high, twenty-one with a low and nine with an extremely 
low level of self-esteem. 
With low IQ's scores indicated one high achiever with a low level of 
self-esteem. There were fourteen low achievers with a high, fifty with 
a low, and twenty with an extremely low level of self-esteem. 
Results of correlations are presented in Table 21 through Table 26. 
The coefficient of correlation was found between paired variables of the 
Metropolitan High School Science Test for Science Concepts and Under¬ 
standings (Subtest I) and Science Information (Subtest i) and each of the 
three frames of reference on the Tennessee Self-Concept Scale: Identity, 
Self-Satisfaction, and Behavior. The correlations were made for high 
achievers and low achievers according to grade level, sex, and IQ. 
Table 21, page 6l, presents the data from twelve correlations on 
the ninth grade level between paired variables for the Metropolitan High 
School Science Test and the Tennessee Self-Concept Scale for high achievers 
and low achievers. From the six correlations made for high achievers be¬ 
tween paired variables, there were none which were significant. From 
the six correlations made for low achievers between paired variables, 
five were not significant and one was significant at the .05 level of 
TABLE 21 
COEFFICIENTS OF CORRELATION BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAMES OF REFERENCE ON 
THE TENNESSEE SELF-CONCEPT SCALE FOR NINTH GRADE 
Paired 









Concepts and Understandings 
and 
Identity .48 NS .13 * NS 
Concepts and Understandings 
and 
Self-Satisfaction .51 NS A3 - is .05 
Concepts and Understandings 
and 







NS .10 NS 
Science Information and 
Self-Satisfaction .41 NS .26 NS 
Science Information and 
Behavior .21 NS .17 NS 
NS - Not Significant 
S - Significant 
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significance. The significant correlation was found "between Concepts 
and Understandings and Self-satisfaction. 
Table 22, page 63, presents the data from twelve correlations on 
the tenth grade level between paired variables for the Metropolitan High 
School Science Test and the Tennessee Self-Concept Scale for high achievers 
and low achievers. From the six correlations made for high achievers five 
were not significant, and one was significant at the .05 level of signifi¬ 
cance. The significant correlation was between Concepts and Understandings 
and behavior. From the six correlations made for low achievers, none 
were significant. 
Table 23, page 64, presents data from twelve correlations on the 
eleventh grade level between paired variables for the Metropolitan High 
School Science Test and the Tennessee Self-Concept Scale for high 
achievers and low achievers. From six correlations made for high 
achievers between paired variables, five were not significant and one 
was significant at the .01 level of significance. The significant cor 
relation was found between Concepts and Understandings and behavior. 
From the six correlations made for low achievers, five were not signi¬ 
ficant. One was significant at the .05 level of significance. The 
significant correlation was between Science Information and identity. 
Table 24, page 65, presents data from twelve correlations made on 
the twelfth grade level between paired variables for the Metropolitan 
High School Science Test and the Tennessee Self-Concept Scale for high 
achievers and low achievers. From six correlations made for high achievers 
five were not significant, One wan significant at the .05 level. The 
significant relationships was between Science Information and self-satis¬ 
faction 
TABLE 22 
COEFFICIENTS OF CORRELATION BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAMES OF REFERENCE ON 
THE TENNESSEE SELF-CONCEPT SCALE FOR TENTH GRADERS 
High Achievers Low Achievers 
Paired Level of Level of 
Variables Hrll Significant Signifi- Ur»f Significant Signifi- 
cance cance 
Concepts and Understandings 
and Identity .21 NS . .14 NS 
Concepts and Understandings 
and Self-Satisfaction .14 NS .08 NS 
Concepts and Understandings 
and Behavior .48 S . .05 NS 
Science Information 
and Identity .12 NS .21 NS 
Science Information 
and Self-Satisfaction .36 NS .18 NS 
Science Information and 
Behavior .20 NS .11 NS 
NS - Not Significant 
S - Significant 
TABLE 23 
COEFFICIENT OF CORRELATION BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAMES OF REFERENCE ON 
THE TENNESSEE SELF-CONCEPT SCALE FOR ELEVENTH GRADERS 










Concepts and Understandings 
and Identity .07 NS .12 NS 
Concepts and Understandings 
and Self-Satisfaction .41 NS .35 NS 
Concepts and Understandings 
and Behavior .89 S .01 .19 NS 
Science Information 
and Identity .26 NS .37 S .05 
Science Information 
and Self-Satisfaction .39 NS .34 NS 
Science Information 
and Behavior .10 NS .07 NS 
NS - Not Significant 
S - Significant 
TABLE 24 
COEFFICIENTS OF CORRELATION BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAMES OF REFERENCE ON 
THE TENNESSEE SELF-CONCEPT SCALE FOR TWELFTH GRADERS 
Paired 
Variables 
High Achievers Low Achievers 
Level o£ 
Signifi- 




Concepts and Understandings 






Concepts and Understandings 
and Self-Satisfaction .14 NS .29 NS 
Concepts and Understandings 
and Behavior .17 NS .21 NS 
Concepts and Understandings 
and Identity .31 NS .16 NS 
Concepts and Understandings 
and Self-Satisfaction .35 NS .37 S .05 
Concepts and Understandings 
and Behavior .42 NS .22 NS 
NS - Not Significant 
S - Significant 
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Table 25, page 67, and Table 26, page 68, present the data for 
twenty-four correlations according to sex between paired variables for 
the Metropolitan High School Science Test and the Tennessee Self-Con- 
cept scale for hish achievers and low achievers. From the twenty-four 
correlations confuted, there were none which were significant. 
Table 27, page 69, presents the data for twelve correlations 
according to a high IQ between paired variables for the Metropolitan 
High School Science Test and the Tennessee Self-Concept Scale for high 
achievers and low achievers. From six correlations made for high achievers, 
five were not significant and one was significant at the .01 level of 
significance. The significant correlation was found between Science Infor- 
mation and Self-satisfaction. 
Table 28, page 70, presents data from twelve correlations accord¬ 
ing to a low IQ between paired variables for the Metropolitan High School 
Science Test and the Tennessee Self-Concept Scale for high achievers and 
low achievers. From the twelve correlations computed there were none 
which were significant. 
Chi squares were computed for the subtests of the Metropolitan High 
School Science Test and the three frames of reference on the Tennessee 
Self-Concept Scale in order to determine whether the sample deviated 
significantly from some theoretical or expected population. (See Appendix) 
Interpretations.—On the basis of the data of this study, certain 
interpretations can be made. 
An interpretation of Tabl^ 1 through 28 reveals : 
1. That from the total population tested there is a greater 
number of low achievers than high achievers. 
2. That on the Metropolitan High School Science Test there 
TABLE 25 
COEFFICIENTS OF CORRELATIONS BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAMES OF REFERENCES ON 
THE TENNESSEE SELF-CONCEPT SCALE FOR MALES 
High Achievers Lov Achievers 
Paired 
Variables <ltg.lt 
' Level of 
Signifi¬ 




Concepts and Understandings 
and Identity .19 NS .14 NS 
Concepts and Understandings 





Concepts and Understandings 
and Behavior .28 NS .05 NS 
Science Information 
and Identity .12 NS .21 NS 
Science Information 
and Self-Satisfaction .36 NS .18 NS 
Science Information 
and Behavior .20 NS .11 NS 
NS - Not Significant 
S - Significant 
TABLE 26 
COEFFICIENTS OF CORRELATIONS BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAMES OF REFERENCE ON 
THE TENNESSEE SELF - CONCEPT SCALE FOR FEMALES 










Concepts and Understandings 
and Identity .27 NS .12 NS 
Concepts and Understandings 
and Self-Satisfaction .32 NS .02 NS 
Concepts and Understandings 
and Behavior .19 NS .21 NS 
Science Information 
and Identity .24 NS .14 NS 
Science Information 
and Self-Satisfaction .08 NS .0$ NS 
Science Information 
and Behavior .13 NS .18 NS 
NS - Not Significant 
S - Significant 
TABLE 27 
COEFFICIENTS OF CORRELATION BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAME OF REFERENCE ON 
THE TENNESSEE SELF-CONCEPT SCALE FOR STUDENT 
WITH HIGH I.Q.'S 










Concepts and Understandings 
and Identity .08 NS .29 NS 
Concepts and Understandings 
and Self-Satisfaction .24 NS .09 NS 
Concepts and Understandings 
and Behavior .16 NS .31 NS 
Science Information 
and Identity .07 NS .14 NS 
Science Information 
and Self-Satisfaction .31 NS .70 S .01 
Science Information 





NS - Not Significant 
S - Significant 
TABLE 28 
COEFFICIENTS OF CORRELATION BETWEEN EACH SUBTEST OF THE METROPOLITAN 
HIGH SCHOOL SCIENCE TEST AND THE THREE FRAME OF REFERENCE ON 
THE TENNESSEE SELF-CONCEPT SCALE FOR STUDENTS 
WITH LOW I.Q. 'S 
Paired 









Concepts and Understandings 
and Identity .21 NS .05 NS 
Concepts and Understandings 
and Self-Satisfaction .26 NS .18 NS 
Concepts and Understandings 
and Behavior .44 NS .26 NS 
Science Information 
and Identity .19 NS .09 NS 
Science Information 
and Self-Satisfaction .30 NS .23 NS 
Science Information 
and Behavior .34 NS .14 NS 
NS - Not Significant 
S - Significant 
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were more high achievers on Concepts and Understandings 
(Sübtest I) than on Science Information (Subtest II). 
3. That on the Metropolitan High School Science Test the num¬ 
ber of low achievers on Science Information (Subtest II) 
was greater than the number of low achievers on Concepts 
and Understandings (Subtest i). 
That on the eleventh grade level there was the smallest 
number of high achievers on each of the two subtest and 
the greatest number of low achievers on each subtest. 
5. That on the twelfth grade level there is the highest num¬ 
ber of high achievers on the two subtest, and the smallest 
number of low achievers on the two subtest. 
6. That the greatest number of high achievers on each sub¬ 
test was males. 
7. That the greatest number of low achievers on Concepts and 
Understandings (Subtest I) was females. 
8. That the greatest number of low achievers on Science In¬ 
formation (Subtest II) was males. 
9. That the greatest number of high achievers with high IQ's 
on Concepts and Understandings (Subtest I) was males. 
10. That from the students used more had low IQ's than high 
IQ’s. 
11. That the greatest number of high achievers with low IQ's 
wan found on Concepts and Understandings (Subtest I), 
12. That the greatest number of low achievers with high IQ's 
was found on Science Information (Subtest II). 
An interpretation of Table 19 and Table 20 reveals: 
1. That on Science Concepts and Understandings (Subtest i) 
and Science Information (Subtest 11^ the greatest num- 
ber of high achievers and low achievers flaws a low level 
of self-esteem. 
2. That on Science Concepts and Understandings (Subtest I) 
and Science Information (Subtest H) there were more 
high achievers with a high level of self-esteem than 
low achievers. 
An interpretation of Table 21 through Table 28 reveals that there 
were few significant correlations between paired variables on the Metro - 
politan High School Science Test and the Tennessee Self-Concept Scale. 
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An interpretation of the Chi squares computed reveals that 
the Null Hypothesis was accepted indicating that any relationships 
were due to chance and that the sample came from the same population. 
Chi-Squares were considered significant at the .05 level and above. 
CHAPTER III 
SUMMARY AND CONCLUSIONS 
Statement of the problem.--This was an investigation to determine 
what effects self-concepts had on varying levels of science achieve¬ 
ment among disadvantaged high school students. This investigation in¬ 
cluded an analysis of relationships between certain aspects of the self- 
concept and how each of these related to high or low achievement accord¬ 
ing to grade level, sex and IQ. Grade level, sex and IQ were chosen as 
variables because the writer felt that these variables allowed for a 
more detailed description of existing relationships. 
Purposes of the study.—The general purpose of this study was to 
attempt to apply certain techniques for identification of relationships 
that were presumed to exist between self-concepts and varying levels of 
science achievement among disadvantaged high school students. Achieve¬ 
ment was measured by the High School Science Tests of the Metropolitan 
Achievement Test. Self-Concept was measured by the Tennessee Self- 
Concept Scsile. 
More precisely, nine hypoteses were tested: 
1. There is a significant relationship between identity and 
high or low achievement according to grade level. 
2. There is a significant relationship between identity and 
high and low achievement according to sex. 
3. There is a significant relationship between identity and 
high and low achievement according to IQ. 
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4. There is a significant relationship between identity 
and high and low achievement according to grade level. 
5. There is a significant relationship between self-satisfaction 
and high and low achievement according to sex. 
6. There is a significant relationship between self-satisfaction 
and high and low achievement according to IQ. 
7. There is a significant relationship between self-satisfaction 
and high and low achievement according to grade level. 
8. There is a significant relationship between behavior and 
high and low achievement according to sex. 
9. There is a significant relationship between behavior and 
high and low achievement according to IQ. 
Locale and design of research.—The conduction of this research in¬ 
volved the segments as follows: 
Locale - This study was made in a large Negro Metropolitan 
school. 
Subjects - The subjects were two hundred ninth, tenth, 
eleventh and twelfth grade students who were 
enrolled in a large Metropolitan high school 
classified as disadvantaged. The subjects were 
selected according to a straitified random 
sampling technique. 
Instruments - The Metropolitan High School Science Test 
and the Tennessee Self-Concept Scale were 
utilized in this research. 
Research Method - The Descriptive-Survey Method of Research 
was employed to gather data and statistical 
techniques were utilized to treat the data. 
Research procedure.—The procedural steps listed below were followed: 
1. The related literature was reviewed, summarized and organized 
for presentation. 
2. A review of value scales and achievement tests was made to 
select those which seemed most suitable for this tudy. 
3. The subjects were selected. 
4. The instruments were administered. 
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5. The data were analyzed and computed using measures of 
central tendency, measures of variability, Pearson's nr" 
and Chi square. 
Summary of related literature.--One of the most urgent and complex 
problems facing the public school personnel is the education of disadvan¬ 
taged children. Much thought has been given to the factors of influence 
to be considered in trying to understand the problems and to devise plans 
and procedures to deal with them. 
Since the school population of the group dealt with in this study 
is rapidly increasing, sociological and psychological factors which affect 
them as they live and develop in their meager environments (subjected 
to experiences which generate a low level of self-esteem) must be under¬ 
stood in order to gain insights into their learning difficulties and to 
discover something about the ways to motivate them. There are certain 
implications for the way science should be taught, instructional materials 
selected, and the curriculum built which stem from the scientific-tech¬ 
nological dimensions of our society and the extent to which the disadvan¬ 
taged's motoristic style of learning and their respect for science is 
utilized. The "average" disadvantaged individual is interested in educate 
;iont in terms of how useful and practical it is for him. This is one of 
the reasons for his respect of science. However, respect for science is 
not enough to motivate these students to succeed or achieve in school. 
Along with development of a positive self-concept and &.: science education 
program which serves to motivate students to higher levels of achieve¬ 
ment in science as well as other disciplines, there must be an enhance¬ 
ment of the individual's image leading to a more positive and socially 
acceptable self-concept. 
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Findings.—The summarization of the quantitative data of this re¬ 
search is presented below for the Metropolitan High School Science Test 
Concepts and Understandings (Subtest I and Science Information (Subtest 
II) : 
1. On Subtest I, there were 5 ninth grade high achievers. 
The raw scores ranged from a low of 52 to a high of 62. 
showing a mean score of 57, a median of 5.6, and a standard 
deviation of 3.3. On Subtest II. there were 5 ninth grade 
high achievers. The raw scores ranged from a low of 52 to 
a high of 54, showing a mean score of 52.4, a median of 53, 
and a standard deviation of .78. 
2. On Subtest I. there were 18 ninth grade low achievers. 
The raw scores ranged from a low of 0 to a high of 35, 
showing a mean score of 25.8, a median of 25 and a standard 
deviation of 7.4. On Subtest II. there were 26 ninth grade 
low achievers. The raw scores ranged from a low of 0 to a 
high of 34, showing a mean score of 24.1, a median of 22 
and a standard deviation of 10.3. 
3. On Subtest I. there were 19 tenth grade high achievers. 
The raw scores ranged from a low of 54 to a high of 88, 
showing a mean score of 65.8, a median of 65 and a standard 
deviation of 19. On Subtest II. there were 6 tenth grade 
high achievers. The raw scores ranged from a low of 56 to 
to a high of 63, showing a mean score of 60, a median of 59 
and a standard deviation of 1.1. 
4. On Subtest I. there were 6 tenth grade low achievers. 
The raw scores ranged from a low of 0 to a high of 37, 
showing a mean score of 24.5, a median of 28 and a standard 
deviation of 7.8. On Subtest II. there were 31 tenth grade 
low achievers. The raw scores ranged from a low of 0 to a 
high of 38, showing a mean score of 22.1, a median of 19 and 
a standard deviation 7.2. 
5. On Subtest I. there were 5 eleventh grade high achievers. 
The raw scores ranged from a low of 63 to a high of 74, 
showing a mean score of 66, a median of 65 and a standard 
deviation of 3.8. On Subtest II. there were 3 eleventh 
grade high achievers. The raw scores ranged from a low of 
63 to a high of 64, showing a mean score of 63.5, a median 
of 64 and a standard deviation of .1. 
. On Subtest I. there were 32 eleventh grade low achievers. 
The raw scores ranged from a low of l6 to a high of 48, 
showing a mean score of 38.1, a median of 40 and a standard 
deviation of 7.2. On Subtest II. there were 39 eleventh 
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grade low achievers. The raw scores ranged from a low of 0 
to a high of 43, showing a mean score of 29.4, a median of 32 
and a standard deviation of 9.1. 
7. On Subtest I, there were 15 twelfth grade high achievers. 
The raw scores ranged from a low of 64 to a high of 88, 
showing a mean score of 73.8, a median of 73.3 and a standard 
deviation of 4.9. On Subtest II. there were 18 twelfth grade 
high achievers. The raw scores ranged from a low of 58 bo 
a high of 80, showing a mean score of 68.8, a median of 67 
and a standard deviation of 5.2. 
8. On Subtest I, there were l6 twelfth grade low achievers. 
The raw scores ranged from a low If l6 to a high of k6, 
showing a mean score of 36.8, a median of 37 and a standard 
deviation of 6.1. On Subtest II, there were 18 twelfth grade 
low achievers. The raw scores ranged from a low of 0 to a 
high of 43, showing a mean score of 19.7* a median of 19 
and a standard deviation of 9.6. 
9. On Subtest I, there were 29 male high achievers. The raw 
scores ranged from a low of 52 to a high of 88, showing a 
mean score of 65.1, a median of 66.6 and a standard deviation 
of 7.2. On Subtest II, there were 22 male high achievers. 
The raw scores ranged from a low of 52 to a high of 77* showing 
a mean score of 60.2, a median of 62.2 and a standard deviation 
of 5.6. 
10. On Subtest I. there were 33 male low achievers. The raw 
scores ranged from a low of 8 to a high of 48, showing a 
mean score of 29.6, a median of 31 and a standard deviation 
of 8.4. On Subtest II. there were 58 male low achievers. 
The raw scores ranged from a low of 0 to a high of 42, showing 
a mean score of 19.7* a median of 20.5 and a standard deviation 
of 9.1. 
11. On Subtest I, there were l6 female high achievers. The raw 
scores ranged from a low of 58 to a high of 85, showing a 
mean score of 63.1* a median of 62.5 and a standard deviation 
of 5.0. On Subtest II, there were 11 female high achievers. 
The raw scores ranged from a low of 59 bo a high of 77, showing 
a mean score of 63.2, a median of 6l and a standard deviation 
of 4.1. 
12. On Subtest I. there were 38 female low achievers. The raw 
scores ranged from a low of 0 to a high of 46, showing a mean 
score of 38.7* a median of 37.5 and a standard deviation of 
7.3. On Subtest II, there were 52 female low achievers. The 
raw scores ranged from a low of 0 to a high of 45, showing a 
mean score of 27.1, a median of 26 and a standard deviation 
of 9.6. 
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13. On Subtest I. there were 37 high achievers with a high I.Q. 
The raw scores ranged from a low of 53 to a high of 88, showing 
a mean score of 67.3# a median of 67 and a standard deviation 
of 6.6. On Subtest II. there were 30 high achievers with a high 
I.Q. The raw scores ranged from a low of 51 to a high of 77# 
showing a mean score of 61.8, a median of 62.5 and a standard 
deviation of 5.6. 
14. On Subtest I, there were 6 high achievers with a low I.Q. 
The raw scores ranged from a low of 60 to a high of 72, 
showing a mean score of 64, a median of 63.5 and a standard 
deviation of 3.6. On Subtest II. there was one high achiever 
with a low I.Q. 
15. On Subtest I. there were 14 low achievers with a high I.Q. 
The raw scores ranged from a low of 10 to a high of k6, showing 
a mean score of 33.6, a median of 32 and a standard deviation 
of 8.3. On Subtest II. there were 31 low achievers with a high 
I.Q. The raw scores ranged from a low of 0 to a high of 44, 
showing a mean score of 19.9# a median of 21.6 and a standard 
deviation of 7.9. 
16. On Subtest I. there were 56 low achievers with a low I.Q. 
The raw scores ranged from a low of 0 to a high of 46, showing 
a mean score of 33.6# a median of 32 and a standard deviation 
of 8.3. On Subtest II. there were 84 low achievers with a 
low I.Q. The raw scores ranged from a low of 0 to a high of 
44, showing a mean score of 19.9# a median of 21,6 and a 
standard deviation of 7.9. 
The summarization of the quantitative data of this research is 
presented below for levels of self-esteem on the Tennessee Self-Concept 
Scale : 
1. On Subtest I. there were two ninth grade high achievers with a 
high level of self-esteem, and three with a low level of self¬ 
esteem. On Subtest II. there were three ninth grade high 
achievers with a high level of self-esteem, and two with a 
low level of self-esteem. 
2. On Subtest I. there were three ninth grade low achievers 
with a high level of self-esteem, ten with a low level of 
self-esteem and five with an extremely low level of self¬ 
esteem. On Subtest II. there were three ninth grade low 
achievers with a high level of self-esteem, fifteen with a 
low level of self-esteem and eight with an extremely low 
level of self-esteem. 
. On Subtest I. there were three tenth grade high achievers with 
a high level of self-esteem, fourteen with a low level of self- 
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esteem and two with an extremely low level of self-esteem. 
On Subtest II, there were two tenth grade high achievers 
with a high level of self-esteem, three with a low level 
of self-esteem and one with an extremely low level of self¬ 
esteem. 
4. On Subtest I, there were five tenth grade low achievers with 
a low level of self-esteem and five with an extremely low 
level of self-esteem. On Subtest II, there were four with a 
high level of self-esteem, twelve with a low level of self¬ 
esteem and fourteen! with an extremely low level of self-esteem. 
5. On Subtest I, there were two eleventh grade high achievers 
with a high level of self-esteem, two with a low level of 
self-esteem and one with an extremely low level of self¬ 
esteem. On Subtest II, there were two with a high level of 
self-esteem, one with a low level of self-esteem and twelve 
with an extremely low level of self-esteem. 
6. On Subtest I. there were two eleventh grade low achievers with 
a high level of self-esteem, nineteen with a low level of self¬ 
esteem and twelve with an extremely low level of self-esteem. 
On Subtest II. there were seven with a high level of self¬ 
esteem, twenty-two with a low level of self-esteem and twelve 
with an extremely low level of self-esteem. 
7. On Subtest I, there were four twelfth grade high achievers 
with a high level of self-esteem, seven with a low level of 
self-esteem and three with an extremely low level of self¬ 
esteem. On Subtest II. there were six high achievers with a 
high level of self-esteem, six with a low level of self¬ 
esteem, two with an extremely low level of self-esteem and one 
with an extremely high level of self-esteem. 
8. On Subtest I. there were four twelfth grade low achievers with 
a high level of self-esteem, nine with a low level of self¬ 
esteem and three with an extremely low level of self-esteem. 
On Subtest II. there were three twelfth grade low achievers with 
a high level of self-esteem, twelve with a low level of self¬ 
esteem and three with an extremely low level of self-esteem. 
9. On Subtest I. there were seven male high achievers with a 
high level of self-esteem, sixteen with a low level of self¬ 
esteem and four with an extremely low level of self-esteem. 
On Subtest II. there were eight male high achievers with a 
high lével of self-esteem and ten with a low level of self¬ 
esteem. 
10. On Subtest I. there were seven male low achievers with a 
high level of self-esteem, twenty with a low level of self- 
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esteem and eight with an extremely low level of self-esteem. 
On Subtest II. there were six male low achievers with a high level 
of self-esteem, thirty-one with a low level of self-esteem, and 
twenty-one with an extremely low level of self-esteem. 
11. On Subtest I. there were four female high achievers with a high 
level of self-esteem, eleven with a low level of self-esteem, 
and one with an extremely low level of self-esteem. On Subtest 
II, there were two female high achievers with a high level of 
self-esteem, seven with a low level of self-esteem, two with an 
extremely low level of self-esteem and one with an extremely 
high level of self-esteem. 
12. On Subtest I, there were four female low achievers with a high 
level of self-esteem, twenty with a low level of self-esteem 
and eleven with an extremely low level of self-esteem. On Sub¬ 
test II, there were eleven female low achievers with a high 
level of self-esteem, thirty with a low level of self-esteem 
and sixteen with an extremely low level of self-esteem. 
13. On Subtest I, there were eight high achievers with a high I.Q. 
with a high level of self-esteem, nineteen with a low level of 
self-esteem and ten with an extremely low level of self-esteem. 
On Subtest II, there were five high achievers with a high I.Q. 
with a high level of self-esteem, twenty-one with a low level 
of self-esteem and two with an extremely low level of self-esteem. 
14. On Subtest I, and Subtest II, there was one high achiever with 
a low I.Q. with a low level of self-esteem. 
15* On Subtest I. there were two low achievers with a high I.Q. with 
a high level of self-esteem, nine with a low level of self-esteem 
and three with an extremely low level of self-esteem. On Sub¬ 
test II, there was one low achiever with a high I.Q. with a high 
level of self-esteem, twenty-one with a low level of self-esteem, 
and nine with an extremely low level of self-esteem. 
16. On Subtest I. there were ten low achievers with a low I.Q. with 
a high level of self-esteem, thirty-five with a low level of 
self-esteem and twelve with an extremely low level of self¬ 
esteem. On Subtest II. there were fourteen low achievers with 
a low I.Q, with a high level of self-esteem, fiity with a low 
level of self esteem and twenty with an extremely low level of 
self-esteem. 
The summarization of the quantitative data from the results of 
Coefficients of Correlation is presented below, for the Metropolitan 
High School Science Test - Concepts and Understandings and Science In¬ 
formation - and the three frames of reference on the Tennessee Self- 
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Concept Scale: 
1. From the 12 correlations computed, for ninth grades, there 
was one for high achievers which was significant at the .05 
level of significance between Concepts and Understandings 
and Self-satisfaction. 
2. From 12 correlations computed, for tenth grades, there was 
one for high achievers which was significant at the .05 level 
of significance between Concepts and Understandings and Be¬ 
havior. 
3. From 12 correlations computed, for eleventh grades, there was 
one for high achievers which was significant at the .01 level 
of significance between Concepts and Understandings and Behavior. 
There was one for low achievers which was significant at the 
.05 level of significance between Science Information and 
Identity. 
4. From 12 correlations computed, for twelfth grades, there was 
one significant for low achievers at the .05 level of signifi¬ 
cance and between Subtest II and self-satisfaction. 
5. From 2k correlations computed, for males and females, there 
were none which were significant. 
6. From 12 correlations computed, for subjects with a high I.Q. 
there was one significant at the .01 level of significance 
for low achievers between Subtest II and Self-Satisfaction. 
7. From 12 correlations computed, for subjects with a low I.Q. 
there were none which were significant. 
The summarization of quantitative data from the results of the com¬ 
putation of Chi Squares, the Null Hypothesis was accepted in each case 
indicating that the frequencies came from the same population. 
Conclusions.—On the basis of the findings of this study the con¬ 
clusions that follow concerning the relationships which exist between 
self-concept and varying levels of science achievement appear to be 
valid: 
1. There is no systematic and significant relationship between 
identity and high or low achievement according to grade level. 
2. There is no systematic and significant relationship between 
identity and high or low achievement according to sex. 
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3. There is no systematic and significant relationship between 
identity and high or low achievement according to I.Q. 
4. There is no systematic and significant relationship between 
self-satisfaction and high or low achievement according to 
grade level. 
5. There is no systematic and significant relationship between 
self-satisfaction and high or low achievement according to sex. 
6. There is no systematic and significant relationship between self- 
satisfaction and high or low achievement according to I.Q. 
7. There is no systematic and significant relationship between 
behavior and high or low achievement according to grade level. 
8. There is no systematic and significant relationship between 
behavior and high or low achievement according to sex. 
9. There is no systematic and significant relationship between 
behavior and high or low achievement according to I.Q. 
Implications.—The analysis and interpretation of the data of this 
research on the relationship of self-concept to varying levels of achieve¬ 
ment, as measured by the two tests employed in this study, indicate the 
implications to follow: 
1. From the data of this study, it appears that there may be some 
relationship between self-concept and science achievement but 
this relationship is not statistically significant. 
2. From the data of this study, it appears that there are factors 
other than self-concept operative in influencing the level of 
science achievement of disadvantaged students. 
Recommendations. - - The conclusions and implications emerging from the 
findings of this research would appear to justify the recommendations 
that follow: 
1. Similar studies should be conducted to isolate the aspects of 
science achievement into components such as those specified in 
the Taxonomies of Education Objectives and these components be 
related to self-concept 
2. Similar studies should be conducted to further ascertain what 
definite relationships exist between self-concept and science 
achievement using different instruments. 
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3. The administration and faculty of this school, and perhaps 
similar schools should thoroughly explore the nature and 
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Metropolitan Achievement Tests 
TO THE STUDENT 
The tests in this booklet are to help you and your 
teacher find out how well you are doing your 
school work. In each test some of the questions 
are very easy and some are hard. Very few 
students can answer all the questions correctly. 
Listen carefully to the instructions and do the 
best you can. 
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This test is copyrighted. The reproduction of any part of it by mimeograph, hectograph, or in any other 
way, whether the reproductions are sold or are furnished free for use, is a violation of the copyright law. 




The words in each section of this test can be related to or associated 
with one of the four categories or classifications given for that sec¬ 
tion. Look at each term and select the category under which you 
think it commonly belongs. Then on the separate answer sheet, 
fill in the space under the letter of the answer you have chosen. If 
you cannot decide which category to choose, fill in the space under 
DK (for don’t know). Study the samples below. 
I 
SAMPLES 
l. shale 4. galaxy 7. xylem 
2. chlorophyll 5. inertia 8. cathode 
3. psychosis 6. seismograph 9. igneous 
[a] Astronomy [b] Biology [g] Geology [n] None of these 




[a] Astronomy [b] Biology [p] Physics [n] None of these 
lo. enzyme i3. electromagnet i6. turbine 
li. pragmatism 14. mold i7. tetrachord 
i2. zenith is. parallax i8. rhizoid 
[a] Animals [p] Plants [b] Both [n] Neither 
i9. reproduction 26. partition 33. ingression 
20. vertebrate 27. cerebellum 34. germ plasm 
2i. stamen 28. asexual 35. osmosis 
22. vulcanization 29. torque 36. coccyx 
23. sporulation 30. corolla 37. mho 
24. pore 3i. lymph 38. autotomy 









In each of the following paragraphs, three words or terms are missing. 
Corresponding to each numbered blank space is a list of four words 
or terms. For each blank, select the word or term which best com¬ 
pletes the meaning, and fill in the lettered space on the answer sheet. 
If you cannot decide which answer to choose, fill in the space under 
DK (for don’t know). 
1-3. The 1 required to accelerate an object is 
proportional to its 2 This law was first formu¬ 
lated by 3 
10-12. Recent work with elements placed in nuclear 
10 has produced many materials called 11 . 
These materials are useful because of their 12 . 
1 
[a] kinetic energy [e] 
[b] inertia M 
[c] momentum [g] 
[d] force [h] 
2 3 
potential [a] da Vinci 
friction [b] Newton 
mass [c] Einstein 
height [d] Volta 
4-6. At the appropriate time each year, something 
releases the impulse that causes birds to 4 to 
their summer 5 grounds. Experiments have 
demonstrated that this habit may be related to stimuli 
arising from food needs, seasonal 6 changes, and 
breeding habits. 
10 11 
[e] ovens [a] nuclei 
[f] reactors [b] atomics 
[g] pools [c] nuclides 





[h] crystallizing ability 
4 5 
[e] emigrate [a] breeding 
[f] migrate [b] striking 
[g] commute [c] hibernating 





[h] wind velocity 
7-9. Like most animals, the active life of birds is 
7 However, during migratory flights many 
species are known to fly nonstop for several days and 
nights. Some scientists believe that even young, un¬ 
escorted birds can find their flight path by means of 
8 while other scientists claim that this “sense 
of direction” is 9 
13-15. Nuclear energy became useful only when 
scientists were able to cause and control 13 . 
Some processes of liberating such energy are sustained, 
thus producing a (an) 14 , and thereby causing 
the loss of a predicted amount of 15 . 
13 14 
[a] fission [e] critical mass 
[b] telethermometry [f] gaseous diffusion 
[c] fractionization [g] chain reaction 







[a] nocturnal [e] feeding stations 
[b] diurnal [f] wind directions 
[c] fraternal [g] constellations 






16-18. The dragonfly is classified among the 16 . 
This classification is a class of the subphylum Tracheata 
of the phylum 17 . and they belong to this phylum 
because they possess 18 . 









[e] jointed legs 
[f] tube feet 
[g] endoskeletons 
[h] a true coelom 
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K S' 
19-21. The distance from the earth to the sun is about 
19 . This unit of measure is called the 20 . 
Another unit often used to express distances in space 
is the 21 
19 20 
[a] 1 million miles [e] solstice 
[b] 6 billion miles [f] solar mile 
[c] 186,000 miles [g] eon 
[d] 93 million miles [h] astronomical unit 
21 
[a] light-year 
[b] sidereal day 
[c] fathom 
[d] solar year 
22-24. Before useful man-made American satellites 
could be put into orbit, the limitations of available 
fuel made necessary the 22 of instruments and 
equipment. It was known, too, that successful re¬ 
entry must depend upon a system of 23 in order 
to produce the 24 necessary for protection against 
friction. 
22 23 
[e] miniaturization [a] G-power 
[f] solarization [b] anti-jets 
[g] synchronization [c] retrorockets 






25-27. The aluminized satellite Echo I was clearly 
visible at the 25 of its orbit about Earth and was 
unique in that it relayed messages by 26 . A 
schedule of sightings at any given place was made 
possible because of its known 27 . 
25 26 
[a] equinox [e] solar battery 
[b] proximity [f] reflection 
[c] solstice [g] television 






28-30. Isotopes of the same element differ in 28 
and can be identified by use of a 29 . This ap¬ 
paratus uses a (an) 30 to separate the isotopes. 
28 
[e] chemical properties 
[f] atomic weights 
[g] number of electrons in the atom 
[h] number of protons in the atom 
29 30 
[a] mass spectrograph [e] oscilloscope 
[b] hydrometer [f] chemical reaction 
[c] radiometer [g] photographic plate 





TEST Science Information 
* 
DIRECTIONS 
SAMPLE An animal with fur is the —• 
In this test there are four possible answers for each question. Read 
each question carefully and decide which one of the answers is best. 
On the separate answer sheet, fill in the space under the letter of the 
answer you have chosen. Study the sample below. 
[a] bear [b] robin [c] fish [d] turtle 
i. Which one of the following would be least dangerous 
if a child were to drink it? 
[a] kerosene [b] vinegar 
[c] rubbing alcohol [d] turpentine 
2. The process by which plants make food is — 
[e] chemosynthesis [f] phototropism 
[g] photosynthesis [h] assimilation 
3. A part of a flower concerned with the production 
of seeds is the — 
[a] pistil [b] stem 
[c] calyx [d] meristem 
4. Vaccination of an animal — 
[e] increases the animal’s strength 
[f] destroys bacteria before they can get into the 
body of the animal 
[g] develops immunity within the animal 
[h] prevents bacteria from entering the body of the 
animal 
5. Applying brakes on a car to make it stop is an 
example of a helpful use of — 
[a] momentum [b] friction 
[c] centrifugal force [d] inertia 
6. Which one of the following is an amphibian? 
[e] spider [f] scorpion 
[g] crayfish [h] frog 
7. Many electric appliances are stamped with the 
words “Use A.C. only.” This means that the ap¬ 
pliances should be used only where there is — 
[a] alternating current 
[b] accurate current 
[c] average current 
[d] accommodating current 
8. Radioactive materials have been used by oil com¬ 
panies to — 
[e] blow up large rocks for the construction of oil 
wells 
[f] provide a cheap source of electrical power 
[g] trace the flow of oil through pipelines so that 
leaks can be found 
[h] replace coal as a source of heat in refining oil 
9. If you put the bowl of a silver spoon in a cup of 
hot water, the handle of the spoon will get hot. 
This is an example of transfer of heat by — 
[a] conduction [b] radiation 
[c] convection [d] circulation 
10. Which one of the following has only the speed of 
light as the upper limit of its speed? 
[e] rocket [f] helicopter 
[g] jet plane [h] atomic submarine 
11. Which one of the following is a part of an electric 
doorbell? 
[a] an electrolyte [b] a transistor 
[c] an alnico magnet [d] an electromagnet 
12. hich of the following uses 
defense? 
[e] tree toad 
[g] grasshopper 
poison as a means of 
[f] grass snake 
[h] bee 
13. Which one of these will not produce a disease in 
man? 
[a] streptococcus W aureomycin 
[c] bacillus tetani [d] tubercle bacillus 
14. Behavior characteristics which occur when there 
has been no opportunity for learning are said to 
be — 
[e] instinctive [f] abnormal 
[g] supernatural [h] psychotic 
is. If warm air is cooled to its dew point, the water 
vapor in the air will — 
[a] evaporate [b] rise 
[c] expand [d] condense 
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16. Which of the following diseases is caused by the 
improper working of one of the glands in the body? 
[e] diphtheria [f] mumps 
[g] diabetes [h] rickets 
17. The white corpuscles in the blood help to — 
[a] carry oxygen to the cells 
[b] carry waste materials from the cells 
[c] protect the body against disease 
[d] clot the blood 
is. Which of the following types of rocks often contain 
fossils? 
[e] diorite [f] sedimentary rocks 
[g] granite [h] pumice 
i9. Which one of these statements is believed to be 
not true by most scientists? 
[a] Woodchucks hibernate. 
[b] Very intelligent people are usually healthy. 
[c] People living where there is a high content of 
fluorine in the soil and water have little tooth 
decay. 
[d] Red-haired women have worse tempers than 
blonde women. 
25. If the pitch of sound increases, its frequency — 
[a] decreases 
[b] first increases, then decreases 
[c] increases 
[d] remains the same 
26. Which of the following is a compound? 
[e] air [f] aluminum 
[g] oxygen [h] water 
27. The principles of heredity have been used in agri¬ 
culture to —. 
[a] reclaim land by irrigation 
[b] mechanize farming 
[c] increase the profit from dairy herds 
[d] increase the minerals in the soil 
28. Which of the following scientists developed laws of 
heredity from the study of garden peas? 
[e] Klebs [f] Mendel 
[g] Koch [h] Ehrlich 
29. Motor coordination is controlled by the — 
[a] cerebral cortex [b] pineal body 
[c] thalamus [d] cerebellum 
20. When a weatherman wishes to measure the speed 
of the wind, he uses — 
[e] an anemometer [f] a barometer 
[g] an altimeter [h] a thermometer 
2i. The hissing sound that may be heard when a 
vacuum-packed tin is opened is caused by — 
[a] nitrogen gas escaping [b] air rushing in 
[c] the metal contracting [d] air rushing out 
22. The hardest parts of the human body are the — 
[e] cartilages [f] teeth 
[g] bones [h] joints 




has a three-chambered 
[b] bat 
[d] grasshopper 
30. Metamorphosis is associated with — 
[e] shellfish [f] moths 
[g] snakes [h] chameleons 
31. Which of these glands secrete enzymes which change 
starch to sugar? 
[a] salivary [b] pituitary 
[c] adrenals [d] thyroid 
32. Changes in genes are called — 
[e] ovaries [f] genetics 
[g] chromosomes [h] mutations 
33. The nature of jet engines enables jet planes to — 
[a] land at small airports 
[b] use a variety of fuels 
[c] travel at slow speeds 
[d] operate economically over short distances 
24. Which of the following increases the rate of com¬ 
bustion of a fuel? 
[e] Ch [f] HCN 
[g] N02 [h] 02 
34. When electrical power is produced from waterfalls, 
use is made of — 
[e] evaporation [f] centrifugal force 
[g] radiation [h] gravity 
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35. When metal is heated, the molecules in the metal 
will — 
[a] increase in size [b] vibrate slower 
[c] vibrate faster [d] decrease in size 
36. In the learning process, the sudden seeing of rela¬ 
tionships is called — 
[e] insight [f] conditioning 
[g] transfer of training [h] instinct 
37. Which one of the following is an example of a phy¬ 
sical change? 
[a] rusting of iron [b] burning of paper 
[c] melting of ice [d] decaying of wood 
38. What structure in plants performs similarly to the 
pore in human beings? 
[e] epithelium [f] bark 
[g] vein [h] stoma 
39. An example of a lever is the — 
[a] baseball bat [b] pencil sharpener 
[c] wood screw [d] automobile wheel 
40. Which of the following devices changes chemical 
energy into electric energy? 
[e] a dynamo 
m a steam turbine 
[g] an electric generator 
[h] an automobile battery 
41. The radiant energy from the sun is believed to be 
the result of — 
[a] photosynthesis [b] combustion 
[c] irradiation [d] nuclear fusion 
42. Which of the following would be siblings? 
[e] brother and sister [f] cousins 
[g] father and son [h] classmates 
43. The process by which rocks are broken up to form 
soil is called — 
[a] corrosion [b] weathering 
[c] atomization [d] irrigation 
44. The bacteria on the roots of plants such as peas and 
clover are found in the — 
[e] nodes [f] nodules 
[g] root veins [h] stomata 
45. The word symbiosis describes which of the follow¬ 
ing processes? 
[a] mutual help [b] decay 
[c] putrefaction [d] destructive attack 
46. Milk is homogenized so that — 
[e] the cream will not separate from the milk 
[f] the milk will not turn sour 
[g] the milk will be richer in vitamins 
[h] harmful bacteria will be killed 
47. Organisms possessing some of the characteristics of 
both plants and animals are the — 
[a] protozoa [b] euglenas 
[c] bryophytes [d] fungi 
48. A transistor is a — 
[e] type of telephone 
[f] kind of potentiometer 
[g] device used to reduce or increase voltage 
[h] semiconducting crystalline solid 
49. A pinwheel placed above an electric lamp rotates 
because of — 
[a] convection [b] absorption 
[c] conduction [d] radiation 
so. The process by which compounds are broken down 
in the body is called — 
[e] catabolism [f] anabolism 
[g] degeneration [h] ingestion 
51. Bacteria belong to a group called — 
[a] flowering plants [b] flowerless plants 
[c] angiosperms [d] gymnosperms 
52. Chlorophyll is now known to have the ability to — 
[e] produce nitrogen 
[f] stop decay 
[g] make energy changes 
[h] make spores germinate 
53. Using the atomic weights (Ca = 40, Cl = 35, C = 12, 
0 = 16, S = 32), determine which of these four 
compounds has the greatest percentage of calcium. 
[a] CaCU [b] CaC03 
[c] CaO [d] CaS 
TENNESSEE SELF CONCEPT SCALE 
1. I have a healthy hody 
2. I like to look nice and neat all the times 
3. I am an attractive person 
4. I am full of aches and pains 
5. I consider myself a sloppy person 
6. I am a sick person 
7. I am neither too fat nor too thin 
8. I am neither too tall nor too short 
9. I like my looks just the way they are 
10. I don’t feel as well as I should 
11. I would like to change some parts of my hody 
12. I should have more sex appeal 
13. I take good care of myself physically 
14. I feel good most of the time 
15. I try to he careful about my appearance most of the time 
16. I do poorly in sports and games 
17. I often act as if I am all "thumbs" 
18. I am a very graceful person 
19. I am a decent sort of person 
20. I am a religious person 
21. I am an honest person 
22. I am a moral failure 
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23. I am a bad person 
24. I am a morally weak person 
25. I am satisfied with my moral behavior 
26. I am as religious as I want to be 
27. I am satisfied with ray relationship to God 
28. I wish I could be more trustworthy 
29. I ought to go to church more 
30. I should not tell so many lies 
31. I go to church often 
32. I usually tell the truth 
33. I cun a fair person 
34. I am a kind person 
35. I try to live right 
36. I am not religious it all 
37. I am a cheerful person 
38. I have a lot of self control 
39. I am a calm and easy going person 
40. I am a hateful person 
41. I am a nobody 
42. I am losing ray mind 
43. I am satisfied to be just what I am 
44. I am as smart as I want to be 
^5. I am as smart as I should be 
46. I am not the person that I would like to be 
47. I despise myself 
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^8. I wish that I did not give up as easily as I do 
4-9. I am a lazy person 
50. I wish I could be more sincere 
51. I am a happy person 
52. I am a serious person 
53. I like my disposition 
54. I work on a job until it is completed 
55. I have a family that will always help me in any kind of trouble 
56. I am an important person to my friends and family 
57. I am a member of a happy family 
58. I am not loved by my family 
59. My friends have no confidence in me 
60. X feel that my family does not trust me 
61. I am not satisfied with my family relationships 
62. I treat my parents as well as I should 
63. I understand my family as well as I should 
6k. I am too sensitive to things that my family say 
65. I should trust my family more 
66. My family should truxt me more 
67. My family does not trust me 
68. My family is too protective 
69. I do not always do what my parents like 
70. I love my parents very much 
71. I treat my parents fair 
72. My parents do not like my friends 
73. I am a friendly person 
7^. I am popular with women 
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75. I am popular with men 
76. I am mad at the whole world 
77. I am not interested in what other people do 
78. I am hard to he friendly with 
79» I am as sociable as I want to be 
80. I an satisfied with the way that I treat other people 
81. I try to please others but I don't overdo it 
82. I should try to be more polite to others 
83. I am no good at all from a social standpoint 
8^. I ought to get along better with other people 
85. I like men very much 
86. I like women very much 
87. I am interested in other people 
88. I try to be friendly 
89. I enjoy satisfying other people 
90. I am tops from a social standpoint 
91. X do not always tell the truth 
92. Once in a while I think of things too bad to talk about 
93. I get angry sometimes 
9^. Some time when I sun not feeling well I am cross 
95. I do not like everyone that I know 
96. I gossip a little at times 
97. Once in a while I laugh at a dirty joke 
98. At times I feel like swearing 
99. I constantly tell lies 
100.  am a big bully 
CHI-SQUARES DERIVED FOR HIGH ACHIEVERS AMD LOW ACHIEVERS BETWEEN 
THE SUBTESTS OF THE METROPOLITAN HIGH SCHOOL SCIENCE TEST 
AND LEVELS OF SELF-ESTEEM ON THE TENNESSEE SELF- 
CONCEPT SCALE ACCORDING TO EACH VARIABLE 
Variables 









Ninth Grade NS .23 NS 
Tenth Grade 2.76 NS 3.94 NS 
Eleventh Grade 1.43 NS ■ .87 NS 
Twelfth Grade 2.04 NS 3.41 NS 
Males 1.09 NS 3.63 NS 
Femsiles 1.26 NS .44 NS 
High I.Q. 4.90 NS 1.52 NS 
Low I.Q. .76 NS .14 NS 
NS - Not Significant 
